




Abstract 
The purpose of this thesis is to assess the performance of a merger arbitrage investment strategy. 

Merger arbitrage involves investing in equity in merger or acquisition deals to capture the arbitrage 

spread. Previous research has found that merger arbitrage generates significant abnormal returns 

over long time periods. However, much of the research is outdated and mainly based on data from 

the United States. Thus, this thesis seeks to study the performance of the merger arbitrage 

investment strategy in Europe, with a more recent sample from 1997 to 2019. 

The performance of the strategy is tested by generating returns from portfolios of cash deals, stock 

deals, combination deals and all deal types. Three different portfolio types are created: an equal

weighted, a value-weighted and a merger arbitrage index manager portfolio, which includes several 

practical restrictions and transaction costs. Furthermore, the performance of the portfolios is 

assessed using common performance measures. The abnormal returns of each portfolio are 

investigated using the CAPM, Fama-French three-factor and five-factor models, and a momentum 

factor. Additionally, a contingent claims analysis is conducted where a nonlinear relationship is 

found. Lastly, the results of the analysis are validated through several robustness tests. 

The analysis shows that the merger arbitrage investment strategy generates returns substantially 

higher than both the market portfolio and two merger arbitrage indices over the period studied. 

Furthermore, the strategy also generates significant abnormal returns after controlling for known 

risk factors. However, including practical limitations and transaction costs greatly reduces the 

abnormal returns, though the strategy still provides significant abnormal returns in low transaction 

cost environments. Furthermore, deals including small target firms tend to outperform deals 

including larger target firms. It is also found attractive for investors to diversify across all deal 

types. Moreover, a long-term perspective would leave investors less exposed to currency risk. 

Finally, the results indicate that Western Europe and the British Islands are more profitable than 

other regions, while the Nordics are less profitable. 

The level of abnormal returns found for Europe somewhat deviate from what previous research 

found for other markets. However, this can to a great extent be explained by differences in 

regulations that reduce the withdrawal and financing risk, differences in the time period studied, 

sample sizes and payment methods. Moreover, the finding of a nonlinear relationship is less 

economically important in Europe than what previous research conclude for the United States. 
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 1. Introduction 
Mergers and acquisitions are a natural part of many firm's normal business. Whether it be a 

strategic acquisition, a financial acquisition or a strategic merger creating an alliance, mergers and 

acquisitions allow businesses to grow, change their market position and diversify into new market 

segments. For many companies it is an important method used to respond to changing conditions. 

Furthermore, mergers or acquisitions are often used to gain a financial or strategic advantage over 

competitors (Bruner, 2004). 

The amount of transactions each year and the fact that most are done at a large premium, allows 

arbitrageurs to earn potentially high returns ( Jetley & Ji, 2010, p. 64). An investment strategy 

exploiting these returns is merger arbitrage, where an arbitrageur invests in the equity of either a 

merger or an acquisition, trying to gain from a mispricing in the target firm's stock. Usually, after 

the announcement of a merger or acquisition, there will be significant price movements in the target 

company's stock, due to factors such as uncertainty about the outcome of the bid, other competing 

bids and regulatory approvals (Endlich, 1999). Thus, when investing in such deals, the arbitrageur 

is subject to completion risk. Therefore, the merger arbitrage strategy is not a true arbitrage, despite 

the name. In essence, the arbitrageur tries to capture the arbitrage spread, that is, the difference 

between the current price of the target's share after the announcement of a deal and the offered 

price per share. By investing in shares after a deal announcement, the arbitrageur can potentially 

realize large returns if the deal is completed. Thus, the merger arbitrage strategy intends to profit 

from the uncertainty about the outcome of a merger or an acquisition. 

Merger arbitrage is normally carried out by professional investors. Its creation is by many attributed 

to Gus Levy of Goldman Sachs in the 1940s, and is one of the oldest event-driven strategies 

(Endlich, 1999). Gus Levy had a network of investors who traded in mergers and acquisitions and 

shared this information with each other, in what today would most likely be characterized as insider 

trading. Levy incorporated the strategy in the risk department of Goldman Sachs, laying the 

foundation for today's Securities Division ( Goldman Sachs, 2020). 

In the 1980s there was a boom in the number of mergers and acquisitions, with hostile takeovers, 

leveraged buyouts and corporate raids (Kirchner, 2016, p. lxx). Famous investors such as Warren 

Buffet are said to have made large profits on merger arbitrage, with Buffet's Berkshire Hathaway 

earning a return of around 53% in 1988 (Norris, 1989). Around this time, the risk arbitrage 

department of Goldman Sachs was one of the most profitable departments, second only to the 

mergers and acquisitions department. The strategy was used by many other firms, but it was not 

until Ivan Boesky released the book Merger Mania - Arbitrage: Wall Street's Best Kept Money

Making Secret in 1985 that it became widely known to the public. Ironically, Ivan Boesky was later 

imprisoned for insider trading (Endlich, 1999). Later, an increasing amount of noteworthy research 
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6 Introduction 

on merger arbitrage meant that it became increasingly accessible for more rule-based investors. 

Thus, the increased interest in merger arbitrage has led to decreasing arbitrage spreads. The focus 

has therefore shifted towards more complex deals, where the risk is often mispriced, meaning that 

the potential returns are higher for investors that are able to price this risk correctly (Beard, 2019). 

Several studies on merger arbitrage has been conducted since the popularization of the strategy. 

Most have been conducted on the United States (US) market, where the findings indicate that the 

investment strategy generates abnormal returns (Larcker & Lys, 1987; Dukes, Frohlich, & Ma, 

1992; Mitchell & Pulvino, 2001; Baker & Sava§oglu, 2002). However, there is a limited amount of 

research outside the US, with Canada (Karolyi & Shannon, 1999) and Australia (Maheswaran & 

Y eoh, 2005) being two other markets that have been studied, where significant abnormal returns 

have been documented. In addition, the US papers are relatively old and may be outdated. Due to 

this lack of empirical studies in Europe and outdated papers, this thesis aims to analyze the 

performance of the merger arbitrage strategy in Europe in a recent time period. 

1.1 Research question 

The goal of this thesis is thus to test the performance of the merger arbitrage strategy in Europe 

from January 1997 to December 2019. With reference to performance, this thesis will investigate 

the annual returns, performance measures and abnormal returns of the merger arbitrage strategy 

in Europe. Furthermore, the factors that might affect the abnormal returns are analyzed. 

Consequently, the focus will be on deals where the target companies are listed on European stock 

exchanges. The main research question of this thesis is therefore the following: 

What is the performance of a passive merger arbitrage investment strategy in E'urope from 

January 1997 to December 2019, and what influences the potential abnormal returns? 

This research question will act as a common thread throughout the thesis. In order to answer the 

main research question thoroughly, the following sub-questions will be answered and act as the 

structure of the paper: 

What are the annualized returns of the investment strategy? 

How do the merger arbitrage portfolios perform relative to each other, the market portfolio 

and a merger arbitrage index? 

What are the abnormal returns of the investment strategy? 

How do the abnormal returns change over different subsamples? 
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1.2 Delimitations 

To conduct the empirical analysis and answer the research question within the scope of the thesis, 

it is necessary to make certain delimitations. The specific delimitations of this thesis are listed 

below. 

Scope 

Investor 

Trading 

liquidity 

Shorting 

Transaction 

costs 

Investment 

size 

Consideration 

Public 

Other 

In accordance with the research question, the empirical analysis will be 

conducted on deals listed on European stock exchanges between January 1997 

to December 2019. 

The analysis will be conducted from the perspective of an American investor. 

This is mainly due to dollar reported numbers in the Thomson Mergers and 

Acquisition database, such as the offer price. Most of the European deals are 

in Euro, however the currency was first introduced in 1999 and the use of Euro 

as the base currency would therefore pose a problem the first two years. Merger 

arbitrage is also most common among American hedge funds. Thus, the 

American investor perspective will provide valuable insight. 

Furthermore, it is assumed that the investor trades through European 

platforms. Foreign trading from the US is expensive and might lead to 

inaccurate estimates of the transaction costs involved. 

This thesis utilizes closing prices, both when buying and selling stocks. Thus, 

assuming that all stocks are liquid at the closing price. 

This paper assumes that all stocks are available for shorting. 

Transactions costs are assumed to have a linear stepwise decrease from the 

level utilized in prior research to today's level. 

It is assumed that the strategy is independent of the size of the initial 

investment. Consequently, all costs will be calculated in percentages. 

The thesis will only consider cash offers, stock offers or a combination of the 

two. All complex transactions such as deals with derivatives, collars, earnout 

and stock offers with a floating exchange ratio, are therefore excluded. 

Complex transactions are excluded due to lack of an easily identifiable market 

value. 

The thesis is based on deals in public target companies, hence excluding private 

companies as information about such companies is not publicly available. 

Other selection criteria will be further explained in section 5 .1. 
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1.3 Contribution 

As mentioned, there are few research papers of merger arbitrage returns conducted in Europe. The 

majority of the research is conducted in the US, involving other market characteristics. This paper 

seeks to contribute to the research of merger arbitrage by conducting research in Europe. In 

addition, prior research is conducted using data from an older time period. Thus, the findings may 

not be relevant in today's market environment or for the European market. By conducting the 

research between 1997 and 2019, the strategy can be evaluated across a recent time period. 

Unlike several of the earlier research conducted within the field of merger arbitrage, this thesis will 

examine both cash offers, stock offers and a combination of the two. Especially the latter is often 

excluded. The thesis will also evaluate the ability to generate abnormal returns across a greater 

number of variables that are often not measured in studies of a merger arbitrage strategy, such as 

cross-border transactions, regulatory transactions, and regions. 

1.4 Structure 

This thesis will be structured as presented in figure 1.1 below. Section 1 introduced the paper, while 

section 2 will elaborate on the scientific method utilized. Section 3 will explain the framework this 

thesis is written within, before section 4 provides a review of previous literature within the field of 

merger arbitrage. Section 5 contains a detailed description of the sample data used to assess the 

existence of merger arbitrage, and in section 6, the methodology of the thesis is explained. The 

empirical results of the thesis will be presented in section 7, before a discussion of the factors 

affecting the returns in section 8. Lastly, the conclusion and possible further research of this thesis 

will be presented in section 9 and 10. Unless otherwise stated, the tables and figures are the authors' 

own creations. 
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Figure 1.1 
Structure of the thesis 

( 1 ] Introduction ) 

( 2 ] Scientific Method ) 

( 3 ] Framework ) 

( 4 ] Literature Review ) 

( 5 ] Data ) 

( 6 ] Methodology ) 

( 7 ] Empirical Results ) 

( 7.1 ] Summary statistics ) ( 7.2 ] Portfolio returns ) ( 7.3 ] Diagnostic testing ) 

( 7.4 ] Performance measures ) ( 7.5 ] Benchmarking ) ( 7.6 ] Robustness tests ) 

( 8 ] Discussion ) 
( 8.1 ] Results ) ( 8.2 ] Prior research ) ( 8.3 ] Limitations ) 

( 9 ] Conclusion ) 
( 10 ] Further Research ) 



 

 

2. Scientific Method 
In this section, the scientific method used in the thesis will be described. It will follow the "layers" 

of scientific method, as described in Saunders, Lewis and Thornhill (2016). In section 2.1, the 

research design with its research philosophy, the approach to theory development and the 

methodological choice will be presented. In section 2.2, the research purpose will be presented, 

before the time horizon will be commented on in section 2.3. Next, the data collection procedures 

will be introduced in section 2.4. Lastly, the quality of the research design will be assessed in section 

2.5 . 

2 .1 Research design 

The research design of this thesis will act as a framework to analyze the performance of the merger 

arbitrage strategy in Europe from 1997 to 2019, and is written as an external research (Saunders, 

Lewis, & Thornhill, 2016, p. 208). Saunders, Lewis and Thornhill (2016) recognize that there are 

open boundaries between research philosophies, approaches and strategies. Rather than trying to 

connect them all or distance oneself from the methodological choices, the key aspect is to attain a 

sufficient level of coherence throughout the research design. Thus, one should be able to answer the 

research questions of the thesis (Saunders, Lewis, & Thornhill, 2016, p. 178). 

This paper seeks to research the performance of a merger arbitrage strategy, before trying to explain 

why possible abnormal returns are being observed. The methodology is based on prior research 

within the field of merger arbitrage, using merger arbitrage theory as a basis for the research. The 

scientific philosophy this thesis mostly draws upon is the principles of critical rationalism, which 

believes theory provides a basis for science, but that it should be critically empirically tested (Holm, 

2018, p. 48). Thus, testing whether theory based mainly on data from the US is suitable in Europe 

is a good fit with the critical rationalist view that theory needs to be tested to see if it really fits 

with the reality of the world. Furthermore, the methodology is mostly quantitative, hence the 

critical rationalism approach (Holm, 2018). As the goal is to achieve objective knowledge about the 

performance, the epistemological approach is objective. The paper is further conducted with a 

realistic ontology. Thus, what one observes is the world itself, which exists entirely independent of 

researchers' perception of it (Holm, 2018, p. 52). 

Furthermore, as the merger arbitrage theory is tested on the European market, a deductive 

approach will be used. A deductive research approach uses existing theory to explain a phenomenon 

(Saunders, Lewis, & Thornhill, 2016, p. 145). Therefore, the approach can be summarized as 

working from theory to empirical data, and thus confirm or disprove existing theory. However, the 

deductive approach is criticized for a rigid methodology, not allowing alternative explanations 

beyond expectations from existing theory (Saunders, Lewis, & Thornhill, 2016, p. 147). This thesis 

also seeks to examine the influence of several factors on the potential abnormal returns beyond 
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Scientific Method 11 

prior research, to modify and build on existing theory as to what generates these returns. Thus, 

even though the dominating approach will be deduction, there will be an element of an inductive 

research approach as well. The inductive approach is thus the opposite of deduction and by using 

data to explore an observation, a theory or framework is created. The researcher does not have any 

expectations about the results, and it might therefore lead to new explanations of the phenomenon 

researched (Saunders, Lewis, & Thornhill, 2016, p. 145). 

The main analysis of this thesis will be based on quantitative deal data from several financial 

databases to assess the performance and the existence of abnormal returns in Europe. The only 

data sources for the main analysis are financial databases. Thus, the thesis is a mono method 

quantitative study, that is, a study that uses a single data collection technique (Saunders, Lewis, 

& Thornhill, 2016, p. 166). However, several databases have been used to collect the same data, 

which allows for comparison between the databases and increases the validity of the data. 

2.2 Research purpose 

Due to the nature of the research design, this thesis is constructed using a combination of research 

purposes. Firstly, a descriptive research is done by explaining previous research on merger arbitrage 

in the literature review, which allows the researcher to give a clear overview of the concept for 

which data is later collected (Saunders, Lewis, & Thornhill, 2016, p. 175). Furthermore, evaluative 

research of the performance of a merger arbitrage strategy in Europe is conducted. Evaluative 

research allows for the assessment of a strategy, initiative or process, and is thus a fitting purpose 

to assess the performance of the merger arbitrage strategy (Saunders, Lewis, & Thornhill, 2016, p. 

176). Finally, explanatory research will be performed to analyze the returns found in the evaluative 

research. Explanatory research allows for the discovery of the underlying causes of what is 

happening and gives insights about the specific study, which means that the variables affecting the 

potential abnormal returns can be uncovered (Saunders, Lewis, & Thornhill, 2016, p. 174). 

2.3 Time horizon 

Saunders, Lewis and Thornhill (2016) makes a distinction between cross-sectional and longitudinal 

studies. As is clear from the research question, this thesis will perform an analysis over a longer 

time period and is thus a longitudinal study (Saunders, Lewis, & Thornhill, 2016, p. 200). Through 

a study over 24 years, it is possible to consider potential drivers of abnormal returns and analyze 

changes in the profitability. Furthermore, it allows for minimization of the effects of years that 

serves as outliers in the total dataset, as well as analysis of these potential variations in returns. 

2.4 Data collection 

In order to conduct an accurate analysis and have reliable results, a robust data source with high 

quality and minimal errors is needed. Several databases provide information on mergers and 

acquisitions, all having different advantages and drawbacks. Bollaert and Delanghe (2015) conduct 
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an in-depth analysis comparing the Thomson ONE Banker Mergers and Acquisitions database and 

the Zephyr database by Bureau van Dijk, in order to assess the quality of mergers and acquisitions 

information. The Thomson Reuters database has historically been the preferred database for 

empirical research on mergers and acquisitions (Bollaert & Delanghe, 2015, p. 85). Thomson is also 

utilized by most of the prior research on merger arbitrage (Baker & Sava§oglu, 2002; Maheswaran 

& Yeah, 2005; Jetley & Ji, 2010). 

Findings from Bollaert and Delanghe (2015) show more accurate announcement dates in the 

Thomson database, in addition to more deal data at the time of the transaction. Furthermore, the 

database has precise information about whether the company is publicly traded at the point of 

announcement. Due to more accurate announcement dates, information about the public status of 

the stock and to utilize a similar database as prior research, Thomson is chosen as the primary 

database for information on mergers and acquisitions. However, the same sample procedure is 

conducted in Zephyr to allow for cross-referencing deal information to increase the quality of the 

dataset. As Thomson is the primary database, there is an underlying assumption that the 

information is obtained with similar procedures and sources as Thomson. 

Daily stock prices and other financial information is extracted from Bloomberg. To find targets and 

acquirers obtained from Thomson in the Bloomberg database, Stock Exchange Daily Official List 

(SEDOL) numbers are used, before manually checking that the Bloomberg tickers and country 

codes this process returns are the correct companies. SEDOL is the only identification number 

provided by Thomson's mergers and acquisitions database outside the US and are identification 

codes on securities trading on the London Stock Exchange and smaller exchanges in the United 

Kingdom (UK). Using tickers has several drawbacks, as the same ticker is present at multiple 

exchanges. Hence, manual checking is used where there are no identification numbers available. 

Overall, three data sources are utilized: Thomson ONE Banker Mergers and Acquisitions database 

as the primary database for Mergers and Acquisitions information, Zephyr for cross-referencing 

deals and Bloomberg for financial information. 

2.5 Quality of the research design 

The last step of the research design is the assessment of whether the data is reliable and valid. 

These are central aspects in the evaluation of the quality of the research. 

2.5.1 Reliability 

Whether the research is seen as reliable depends on the consistency and the degree to which the 

research can be replicated. If another researcher can replicate the research design and reach the 

same findings, the research is seen as reliable (Saunders, Lewis, & Thornhill, 2016, p. 202). Hence, 

this implies that the results of a reliable research are to a lesser degree dependent on the research 

design and random errors. 
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The data collected for this thesis is mainly of a secondary and a quantitative nature. The reliability 

of this data is therefore dependent on the reliability of the secondary sources used. Deal data is, as 

mentioned, mainly collected from Thomson One Banker Mergers and Acquisitions database. 

Furthermore, data from Zephyr is also gathered to secure the reliability of the data. According to 

Bollaert and Delanghe (2015), Zephyr uses several different sources that are all assessed yearly, 

such as official company filings and sources, news services and official sources. For Thomson they 

find less information, but the sources are generally the same as for Zephyr. Furthermore, since 

Thomson also ranks financial and legal advisors, these firms voluntarily report deal information to 

make sure that the rankings are correctly updated. Lastly, Thomson has analysts who make daily 

checks of the data to make sure that the quality of the data is good enough (Bollaert & Delanghe, 

2015). Therefore, the data is deemed to be reliable. 

The databases are sometimes updated with new data, and deals might be corrected, edited, or even 

removed from the dataset from time to time. Thus, there might be a lack of consistency in the 

dataset if one were to conduct the same analysis again at a later time. However, as the size of the 

initial dataset is seen as sufficiently large, this should not pose a real threat to the reliability of the 

data. The financial information about publicly listed companies is collected from Bloomberg, which 

is one of the most used databases for information about public companies worldwide (Krebsz, 2011). 

Thus, it is regarded as a reliable source. Finally, to increase the reliability of the data used in this 

thesis, as well as making the results easier to replicate, a thorough walkthrough of deal selection is 

made in section 5 .1. 

2.5.2 Validity 

When assessing the validity of the research design, there are two different types, namely internal 

validity and external validity. Internal validity relates to the research's ability to establish a causal 

relationship between two variables (Saunders, Lewis, & Thornhill, 2016, p. 203). The data of this 

thesis is, as mentioned, from secondary sources, which means that the data might not have been 

collected for the same reasons as for this thesis. However, the data is collected from public 

announcements of deals, which are often highly regulated and false information could lead to severe 

repercussions for the companies in question. Thus, the data is regarded as internally valid. 

External validity is concerned with whether the research's findings can be generalized to other 

contexts or groups (Saunders, Lewis, & Thornhill, 2016, p. 204). Thus, it is important that the 

thesis' sample data is representative of the population. As the data is limited to a specific set of 

deal types, the research of this thesis might not be generalizable for the whole population of deals 

in Europe, nor for markets other than Europe. Furthermore, to assess whether the study holds for 

other contexts or groups, it would be necessary to replicate the study in the other context. The 

external validity of this study is therefore limited. 
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Lastly, the assessment of the existence of abnormal returns is highly dependent on the factor 

models', which are explained in section 6.6.1, ability to explain the returns of stocks and portfolios. 

If these models are insufficient in explaining the variation in returns, the probability of seeing 

abnormal returns increases, since these models only explain returns based on a limited number of 

factors. Thus, a conclusion which documents abnormal returns might be incorrect. However, these 

are models that have been thoroughly tested, where the results are a significant causality between 

the factors and returns. 



 

 

3. Framework 
In the following section, the background and context of the conducted empirical study are described. 

The framework will be introduced to give an overview and a preliminary understanding of the 

merger arbitrage strategy and the factors necessary to answer the problem statement. Section 3.1 

will give a short introduction to the concept of merger arbitrage. Then, the different deal types will 

be presented in section 3.2. Section 3.3 will discuss the risk related to merger arbitrage, while section 

3.4 discusses the impact of economic cycles. Lastly, section 3.5 will discuss the efficient market 

hypothesis and some anomalies. 

3.1 Merger arbitrage 

Merger arbitrage is an investment strategy designed to capitalize on market inefficiencies related 

to mergers and acquisitions. The strategy is thus an event-driven strategy, focusing on exploiting 

opportunities in the equity of companies involved in a corporate transaction. The returns are 

therefore largely based on the success of a corporate event, rather than the general price 

development of a stock or the market (Pedersen, 2015, p. 291). The merger arbitrage strategy is 

conducted by arbitrageurs, typically hedge funds, financial institutions or specialists. After the 

announcement of a merger or acquisition the target, s stock price usually trades at a discount to 

the price offered by the acquirer. The objective of the strategy is to profit from this spread. However, 

upon the announcement, the outcome of the merger or acquisition is uncertain, and the probability 

of success varies. The strategy, s return is therefore also uncertain, as the spread is only captured 

if the deal is successful. If the offer is withdrawn the strategy would likely result in losses (Mitchell 

& Pulvino, 2001, p. 2135). 

Arbitrage is by academia defined as a self-financed strategy, generating risk-free profits. 

Theoretically, in market situations with price discrepancies, arbitrageurs will quickly exploit the 

differences and the price would return to an equilibrium. Such activity leads to more efficient 

markets, as prices rarely deviate from their fair value. Unlike academia, most arbitrageurs define 

arbitrage as strategies generating positive returns without any risk, hence leaving out the self

financed aspect (Kirchner, 2016, pp. xxiv-xxvi). A central element in arbitrage is therefore the 

absence of risk. However, merger arbitrage is not a strategy without risk. It could be argued that 

the strategy is not generally exposed to market risk. It is not entirely independent of market 

developments, but potential market risk can arguably be hedged. However, merger arbitrage is still 

exposed to the event risk of deals not completing. Since a merger arbitrage strategy involves risk, 

the strategy is also called risk arbitrage (Kirchner, 2016, pp. xxiv-xxvi). 

In an ordinary merger or acquisition, the acquirer, s offer price is above the target, s stock price. 

The difference between the price offered by the acquirer and the target stock's pre-announcement 

price is referred to as the bid premium. After the announcement, the target, s stock price normally 
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increases towards the offer price, without reaching the offer price. The difference between the offer 

price and the post-announcement stock price is referred to as the arbitrage spread. The arbitrage 

spread arises due to the time value of money and uncertainty around the outcome of the bid. The 

time value of money results in a small positive spread, as it takes some time to close the transaction, 

and thus for shareholders to receive the offer price (Weston, Mitchell, & Mulherin, 2013). As the 

outcome is uncertain, the spread also reflects the probability of success. Mitchell and Pulvino (2001) 

show that the arbitrage spread for successful deals diminish as time progresses toward the 

completion and moves toward zero at completion. For unsuccessful deals the spread is generally 

wider, before widening significantly at the announcement of the withdrawal. The relationship 

between the bid premium and the arbitrage spread is displayed in figure 3.1. 

Figure 3.1 
Target bid premium and arbitrage spread 

Announcement Completion 

- - - - - - - I-
Arbitrage spread 

Bid premium 

- Target stock price - - Offer price 

Kirchner (2016) argues that merger arbitrage refers to a strategy of taking positions only if there 

is a definitive agreement signed and announced, hence only profiting from the arbitrage spread. 

Some arbitrageurs have a more speculative and risky approach, by investing in rumors and potential 

merger candidates, to profit from the larger bid premium. However, such a strategy is not referred 

to as pure merger arbitrage. Furthermore, arbitrageurs can have an active or passive approach to 

merger arbitrage. Most of the research on the topic is conducted as passive investment strategies, 

where the investments are based on a set of investment criteria. Several arbitrageurs take an active 

approach, by attempting to predict the outcome of the deal and only invest in deals with a high 

probability of success (Kirchner, 2016, p. lxxxviii). 
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3.2 Deal types 

A deal's consideration structure often includes cash and stock, but several deals also include more 

complex consideration types such as derivatives and earnouts. The trading tactic differs depending 

on the consideration offered. Merger arbitrage is usually conducted on deals with cash only, stock 

only or a combination of the two as consideration. In more complex structures, the market value 

of the securities used are generally unavailable, making it considerably more difficult to determine 

the investment positions (Mitchell & Pulvino, 2001, p. 2144). The consideration types assessed is 

therefore cash only, stock only or a combination of the two. 

3.2.1 Cash offers 

In cash deals the acquirer offers to pay a certain amount of cash in exchange for the target's stocks. 

The trading tactic to capture the arbitrage spread in cash deals is to buy the target's stock after 

the announcement and sell it at completion. The arbitrage spread captured may not always be 

substantial, but given a short time frame the annualized return may become significant. Cash 

reserves are often limited, consequently cash offers require debt financing (Faccio & Masulis, 2005, 

p. 1346). However, the trading tactic for capturing the spread does not change, although the funding 

risk could increase, further explained in section 3.3.5. 

3.2.2 Stock offers 

In stock deals the acquirer offers to exchange its own stock for the target's stocks. The stocks are 

exchanged at either a fixed or floating exchange ratio. Most common is a fixed exchange ratio, 

which ensures that the target receives a fixed number of the acquirer, s shares (Kirchner, 2016, p. 

xliv). The payment is therefore dependent on the acquirer 's stock price development. A floating 

exchange ratio on the other side, ensures the target receives a fixed value, hence being independent 

of the acquirer 's stock price development. In order to capture the arbitrage spread in a stock offer, 

the arbitrageur needs to go long in the target's stock simultaneously as shorting the acquirer 's 

stock. The short position in the acquirer is determined by the exchange ratio, and at completion 

closed out using the acquirer, s stock received from the long position in the target (Kirchner, 2016, 

p. xliv). Conducting merger arbitrage on deals with a floating exchange ratio is more complex, as 

it is difficult to determine the short position. 

3.2.3 Combination offers 

Combination deals consist of both cash and stock. Reasons for offering both cash and stock are 

limited cash reserves or a desire to limit the dilution of shareholders. The payment can be structured 

as a fixed price per share or a ratio between the fraction of cash and stock payment (Kirchner, 

2016, pp. liii-liv). In combination offers the arbitrage spread is captured by applying the same 

methods as in cash and stock offers. 
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3.2.4 Choice of payment 

In addition to limited cash reserves or a desire to limit the dilution of shareholders, the different 

considerations methods have different signaling implications. Acquirers with an overvalued stock 

generally prefers to pay with stocks, while acquirers with an undervalued stock prefers to pay in 

cash (Myers & Majluf, 1984). Due to the signaling effect, stock deals display larger negative 

announcement effects than cash deals (Travlos, 1987). This relationship was formalized as the 

pecking order theory (Myers & Majluf, 1984). As cash offers are often required to be financed with 

debt, the payment decision is often a choice between equity and debt financing (Faccio & Masulis, 

2005, p. 1346). The decision is therefore affected by cash reserves available, the debt capacity and 

the ownership structure. 

3.3 Merger arbitrage risk 

Merger arbitrage is, as mentioned, also called risk arbitrage, due to the involvement of risk. The 

concept of merger arbitrage is to isolate the event risk related to mergers and acquisitions, thus the 

primary risk taken by arbitrageurs is completion risk (Officer, 2007). The papers by Mitchell and 

Pulvino (2001) and Baker and Sava§oglu (2002) argue that an increase in deal completion risk 

increases the merger arbitrage returns. Merger arbitrage risk is closely related to the probability of 

success, as lower probability of success implies higher risk, resulting in potentially higher returns. 

In cases of deal failures, the stock price would presumably fall back to a non-merger trading level, 

hence resulting in a large loss (Kirchner, 2016, p. cxxxvii). The potential spread captured is much 

smaller than the potential losses, resulting in an asymmetric payoff. Several risk factors may 

contribute to the success rate and should be considered. 

3.3.1 Price and market risk 

The merger arbitrage strategy 1s not exclusively exposed to the event risk, as general market 

movements would affect the probability of success and consequently the returns. In market 

situations with large stock price increases, the target, s shareholders may vote against a deal if they 

consider the offer to be too low. In market situations with large decreases in the stock price, the 

acquirer may consider the bid to be overpaying, which will increase the risk of failure (Kirchner, 

2016, p. cxv). In failed deals, arbitrageurs are to a certain degree exposed to market risk, as the 

deals will not be closed out. In stock deals, the failure of a deal can result in a sharp increase in the 

acquirer, s stock price due to a short squeeze, which combined with a decrease in the target, s stock 

price could lead to severe losses (Kirchner, 2016, p. cxviii). Other risk factors affecting the returns 

include the possibility of natural disasters and virus outbreaks, as these events may cause possible 

transactions to be called off. 

3.3.2 Material Adverse Change 

There is a risk of significant reductions in the target, s valuation between the announcement date 

and closing date. Value reduction aspects are often found during the due diligence process. Material 
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Adverse Change (MAC) clauses addresses this risk and specify at what terms the agreement can 

be terminated if the target experiences material adverse business changes. Depending on national 

law, MAC clauses often exclude aspects related to general economic or financial changes, 

geopolitical conditions and industry changes. It is therefore often difficult for the acquirer to 

terminate the deal based on MAC clauses. Fraud risk is greatly related to the use of MAC clauses, 

as was the case in the merger between Enron and Dynergy. In the due diligence process Enron was 

found to participate in fraudulent activities. As a response, Dynergy invoked the MAC clause to 

withdraw from the deal. However, fraud risk is mostly experienced in Chinese companies (Kirchner, 

2016, pp. 40-41). 

3.3.3 Shareholder problems 

Mergers and acquisitions activity are fundamentally dependent on approval from the target , s 

shareholders. Mergers depend on a certain acceptance from shareholders. The threshold varies 

between countries but is typically two-thirds (Kirchner, 2016, p. 132). In tender offers the acquirer 

seeks to acquire a certain ownership percentage, before cashing out the minority owners. The 

threshold for squeezing out minorities differs between countries, but is usually between 90% and 

95% (Kirchner, 2016, p. 180). Most countries allow for an immediate squeeze out, but in some 

countries such as Germany it cannot occur until years later (Kirchner, 2016, p. 53). In tender offers 

the acquirer is subject to the best price rule, which states that all shareholders, independent on 

when they tender their shares, must receive the same consideration. As a certain approval is 

required, a deal, s success is dependent on the ownership structure. Companies with large 

shareholders or family ownership can therefore block certain transactions and pose a threat for the 

completion. 

3.3.4 Internal target resistance 

Findings from Mitchell and Pulvino (2001) suggest that deal attitude affects the probability of 

success, as hostile takeovers reduce the probability of success. Hostile bids therefore result in higher 

risk, but also potentially higher returns. Compared to the US, hostile takeovers are more common 

in Europe. In order to avoid hostile takeovers several defense mechanisms, both pre- and post

announcement, may be implemented. However, defense mechanisms such as poison pills are banned 

from several European countries, which results in more hostile takeovers (Kirchner, 2016, p. 40). 

Restrictions on defense mechanisms may therefore increase the risk as more hostile bids occur, but 

it also allows for investments in deals with wider arbitrage spreads. Another advantage is the 

increase in the probability of bidding wars, which largely increases the returns (Kirchner, 2016, p. 

122). 

3.3.5 Funding risk 

The probability of success and thus merger arbitrage returns are also affected by the funding risk. 

The risk is most prominent in deals involving cash, as the funding is directly affected by changes 
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in the financial and interest market. In a study of the cyclicality of firm financing, Covas and Den 

Haan (2011) find that debt financing is less used during economic downturns. The ability to 

effectively complete a cash offer during market downturns thus decreases, due to increased funding 

risk. Funding risk can also be a problem in stock deals. If the target has a change of control 

covenant, where the debtholders requires the acquirer to redeem the debt, some acquirers may find 

it difficult to fulfill the payment. However, low funding risk is not necessary the ideal situation for 

arbitrageurs as it would presumably result in very narrow arbitrage spreads, thus making it difficult 

to generate large returns (Kirchner, 2016, pp. 69-71). 

3.3.6 Regulatory involvement 

A central risk factor affecting the deal completion risk is the approval risk and antitrust issues 

monitored by governments and regulatory agencies. Mergers and acquisitions laws are extremely 

specialized; hence an extensive description is outside the scope of this thesis. This section will 

therefore give a limited overview over some of the primary aspects related to merger arbitrage. The 

legal aspects become even more complicated with cross-border mergers as several jurisdictions are 

affected. However, with international companies, even domestic transactions may be subject to 

approval from several jurisdictions. Legal aspects are therefore to a great extent deal dependent 

and not exclusively dependent on the country laws where the companies are based (Kirchner, 2016, 

p. 97). 

The takeover framework in several European civil law jurisdictions are inspired by the United 

Kingdom's Takeover Code (Kirchner, 2016, p. 97). Furthermore, the Directive on Takeovers 

2004/25/EC, is influenced by the Takeover Code and seeks to align takeover regimes in the 

European Union (Mantysaari, 2005). Thus, on a supra-national level, member states are subject to 

the regulations set by the European Commission. Consequently, they should incorporate directives 

such as the directive of cross-border mergers into national laws (Kirchner, 2016, p. 98). However, 

they obtained some flexibility concerning takeover defenses and board neutrality, but are required 

to enact legislation to opt out of these rules rather than opt in. Consequently, the adaptation of 

the Directive on Takeovers has resulted in relatively similar procedures for several European 

countries (Ferrarini & Miller, 2009, pp. 316-317). On a national level, several countries have opted 

for public influence and pressure, rather than strict regulations (Kirchner, 2016, p. 230). However, 

multiple agencies regulate individual industries and monitor antitrust issues. 

Another level of legislation is the securities regulators. Their role may vary between countries, but 

generally they regulate how mergers and acquisitions are conducted. In Europe securities regulators 

are more involved than in the US, as they oversee timing requirements and minimum price rules. 

However, as securities regulators are not instructed to identify and stop mergers and acquisitions, 

they entail less risk for the arbitrageurs (Kirchner, 2016, pp. 215-216). Antitrust regulators on the 

other hand are supposed to identify activity that should not be completed due to competition 
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related issues. Therefore, deals that would reduce the competition in the European market 

significantly are prohibited, through the Council Regulation (EC) No 139/2004 (Council of the 

European Union, 2004). Members of the European Union together with members of EFTA are 

subject to this merger control regime. Since 1990, 30 mergers have been blocked by the European 

Union merger control, indicating a limited impact (Bachour, Oeyen, Woods, & Modet, 2019). 

Generally, the United Kingdom's Takeover Code requires the acquirer to have every intention and 

reason to believe that it will and can implement the offer, before making a public announcement. 

The Takeover Code does not allow the acquirer to include conditions or pre-conditions where the 

acquirer has the option to withdraw from the offer (The Panel on Takeovers and Mergers, 2016). 

However, the Takeover Code allows the inclusion of MAC clauses, but changes in political 

circumstances and the general economy is not reason enough to withdraw the offer (The Takeover 

Panel, 2001, p. 5). Furthermore, Rule 13.1 states that pre-conditions depending on the fulfilment 

of controllable conditions or subjective judgements are not permitted (The Panel on Takeovers and 

Mergers, 2016). Thus, the option to withdraw from an offer depends on MAC clauses, which have 

proved difficult to invoke. Contrarily, the US gives acquirers flexibility regarding conditions that 

allows them to withdraw their offer (Casey, Petepiece, & Wright, 2020). Even so, it must be based 

on objective criteria and not on conditions under the acquirer's control. Australian takeover law is 

however more similar to the Takeover Code (Kirchner, 2016, p. 97). Rule 662 (2) in the Australian 

corporation act, in force until 2001, limits the possibility of implementing conditions depending on 

the fulfilment of controllable and subjective conditions (Australian Government, n.d.). Later, 

Australia have allowed for more flexible withdrawal rules. 

Further, the United Kingdom's Takeover Code Rule 2.7d states that offers including cash are 

required to include confirmation of sufficient financing in the announcement (The Panel on 

Takeovers and Mergers, 2016). This also applies to other European countries such as Germany, 

France, Denmark, Austria and Belgium (Chambers and Partners, 2020). Thus, the financing risk 

in cash offers is drastically reduced. In the US there is no legal requirement to have committed 

funding before the announcement. However, the amount of funds and sources related to the 

financing must be publicly disclosed (Lebrun & Litowitz, 2017). 

Another difference is related to the possibility to use defense mechanisms. Rule 21.1 in the Takeover 

Code states that the board of directors must not engage in antitakeover defenses that can frustrate 

the takeover, without the shareholders' approval. However, many states in the US allow for 

aggressive antitakeover defenses (Gaughan, 2012, p. 97). It is evident that there are differences in 

the regulations across the geographic regions, but there are several similarities between the UK and 

Continental Europe, while the US to some extent have different regulations (Kirchner, 2016, pp. 

97-98). 
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3.4 The impact of economic cycles on merger arbitrage returns 

Mergers and acquisitions activity, available arbitrage capital and economic cycles are expected to 

affect the merger arbitrage returns (Baker & Sava§oglu, 2002; Mitchell & Pulvino, 2001; Kirchner, 

2016). To get a comprehensive understanding of the profitability of merger arbitrage, it is therefore 

valuable to understand the impact and sensitivity from the overall market and economic cycles. By 

investigating mutual fund redemptions, Edmans, Goldstein and Jiang (2012) document that market 

prices in the financial market affects mergers and acquisitions activity. In situations with high 

activity, the arbitrage spread is expected to be wide, as available arbitrage capital can be split 

between numerous deals. However, in situations with low activity, the same capital is spread 

between fewer deals, resulting in more tight spreads and less returns (Kirchner, 2016, p. lxx). A 

similar relationship is studied by Baker and Sava§oglu (2002) who suggest that future merger 

arbitrage returns are negatively related to the available arbitrage capital. Hence, when available 

arbitrage capital falls, the merger arbitrage returns rise. Jetley and Ji (2010) document a similar 

connection, studying the arbitrage spread. They find a declining merger arbitrage spread due to 

the increased inflows into hedge funds conducting merger arbitrage, leading to a decline in merger 

arbitrage hedge funds ' aggregated returns. 

Several studies discuss the impact of economic cycles on merger arbitrage returns. Block (2006) 

documents positive merger arbitrage returns across several market environments. Mitchell and 

Pulvino (2001) find that merger arbitrage returns in the US are correlated with market returns in 

downturns, but uncorrelated in flat or appreciating markets. However, there is no evidence of this 

relationship in the Australian market (Maheswaran & Yeoh, 2005, p. 125). 

Mergers and acquisitions activity has historically occurred in waves. Mitchell and Mulherin (1996) 

claims that merger waves occur due to economic, regulatory or technological shocks. The claim is 

supported by Harford (2005) with the condition that sufficient capital is present. Merger activity 

is therefore dependent on economic cycles and the available capital. Seven merger waves have 

occurred, the first four primarily being in the US, while the rest have been international (Gaughan, 

2012, p. 3). 

The international impact began with the fifth merger wave, which started in 1992 and ended in 

2000, with the burst of the dot-com bubble. The wave was driven by several mega-mergers and 

cross-border mergers, due to consolidation and deregulation of the banking industry together with 

technological development in the telecom and broadcasting segment. (Gaughan, 2012, p. 64). The 

sixth merger wave emerged in 2003 and was supported by low interest rates set by the Federal 

Reserve to support the recovery after 9/11 and the recession in 2001. The wave was characterized 

by leveraged acquisitions by private equity companies and ended with the burst of the financial 

crisis in 2007 (Gaughan, 2012, p. 71). The seventh wave began in 2010 and is arguably still ongoing 

at the end of 2019 (Kirchner, 2016, p. lxxi; Deloitte, 2020) . The seventh wave is characterized by 
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acquisitions m emerging markets and cross-border operations (Cretin, Dieudonne, & Bouacha, 

2015). 

Based on the discussion of the merger waves, merger activity largely depends on the economic 

cycles, which in turn affects the merger arbitrage returns. It is therefore necessary to evaluate the 

returns in connection with the time period. 

3.5 Efficient Market Hypothesis 

Merger arbitrage is as mentioned designed to capitalize on market inefficiencies, thus requiring an 

inefficient market. The Efficient Market Hypothesis (EMH) was formalized by Eugene Fama in 

1970 and states that in efficient markets securities fully reflect all available information (Fama, 

1970). Hence, implying that arbitrageurs cannot achieve abnormal returns conducting investment 

strategies. It is therefore useful to recognize the fundamental principles of efficient markets and 

possible anomalies, in order to understand and evaluate the returns from a merger arbitrage 

strategy. 

Fama (1970) suggests three types of market efficiency, distinguishing between the type of 

information available. Firstly, efficiency in the weak form entails that prices fully reflect all 

historical price and volume developments, implying that generating returns from technical analysis 

is not possible, as it would indicate inefficient markets. Next, if the market is efficient in semi

strong form, the prices would also reflect all publicly available information. Prices are expected to 

react immediately to new information and no fundamental analysis can result in abnormal returns. 

Lastly, strong form of efficiency entail that the prices also reflects all relevant information, including 

private information. Provided that the markets are efficient, stock prices would be characterized 

by a random walk, thus being random and unpredictable. 

Fama (1970) stipulates three sufficient conditions for efficiency: 

Absence of transactions costs related to trading securities 

All market participants have all available information available costless 

All market participants agree on the implications of current information for current prices 

and the distribution of future prices 

The abovementioned criteria are sufficient, but not necessary for market efficiency. Fama (1970) 

argues that even though the conditions are not met, the market could be efficient if a sufficient 

number of investors have available access and no one is consistently making better judgements 

based on available information. Hence, the EMH assumes the market to be rational, rather than 

all investors, as irrational actions are random and will average out the market effect (Ritter, 2003, 

p. 2) , or be exploited by arbitrageurs, as explained in section 3.1. Jensen (1978) presents a more 
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practical version of EMH, where prices are sufficiently efficient if the marginal gains of trading on 

information is lower than the marginal cost, a version later supported by Fama (1991) . 

Several studies have been conducted in relation to the EMH, and anomalies have been discovered. 

However, interpreting the result of EMH studies give rise to the joint hypothesis problem. 

Anomalies may arise due to inadequacies in the underlying asset pricing model or indicate market 

inefficiencies (Dimson & Mussavin, 1998). In response to anomalies found by Banz (1981), Basu 

(1983), Bhandari (1988) and Rosenberg, Reid and Lanstein (1985), Fama and French found size 

and book-to-market equity to capture cross-sectional variations in stock returns (Fama & French, 

1992). Companies with low market capitalization were found to outperform companies with higher 

market capitalization. Stocks with a high book-to-market equity ratio, referred to as value stocks, 

were also found to outperform stocks with a low book-to-market equity ratio, referred to as growth 

stocks. Based on these findings, Fama and French developed a three-factor model as an alternative 

asset pricing model (Fama & French, 1993). The three-factor model will be further discussed in 

section 6.6.1. 

The momentum effect is another anomaly heavily researched. Jegadeesh and Titman (1993) 

document significant abnormal returns by implementing a strategy where they buy well-performing 

stocks and sell poorly-performing stocks. The strategy yielded abnormal returns in the first twelve 

months, but within an additional two years, half of the abnormal return disappeared. Carhart 

( 1997) constructs a four-factor model based on Fama-French, s ( 1993) three-factor model and a 

factor capturing the momentum anomaly documented by Jegadeesh and Titman (1993). The model 

will be further explained in section 6.6.1. Furthermore, based on the representativeness heuristic 

proposed by Tversky and Kahneman (1974), De Bondt and Thaler (1985) find that long-term well

performing stocks yield lower returns than long-term poorly performing stocks, resulting in a long

term price reversal anomaly. Fama and French (1996) later argues that the anomaly found by De 

Bondt and Thaler (1985) is captured by the three-factor asset pricing model. 

Another anomaly with relevance for merger arbitrage is the price drift after announcements, which 

is based on investors underreaction to events. Ball and Brown (1968) were among the first to 

document the post-earnings announcement drift, where the cumulative abnormal returns drifts 

upwards after a positive earnings announcement and downwards after negative earnings 

announcements. Later, Bernard and Thomas (1989) also documented the tendency for investors to 

underreact to earnings announcements, thus supporting the post-earnings announcement drift. 

Whether a similar drift is evident after merger announcements, is less clear. In an early study of 

merger bids, Asquith (1983) found evidence of post-announcement drifts for acquiring firms. 

However, in a later study Mitchell and Lehn (1990) found no evidence of such a drift. 



 

 

4. Literature Review 
While section 3 gave an overview and a preliminary understanding of the merger arbitrage strategy, 

the following section will conduct a literature review covering prior research within the academic 

field of merger arbitrage. The literature review will lay the groundwork for the methodology applied 

in this paper, and later the discussion. The section is structured beginning with the earliest research 

and progressing through the development of merger arbitrage research. 

4.1 Bhagat, Brickley and Loewenstein (1987) 

An early study of the pricing effects on cash tender offers is conducted by Bhagat, Brickley and 

Loewenstein (1987). The paper studies 295 cash tender offers of targets listed on the American 

Stock Exchange or the New York Stock Exchange, between 1962 and 1980. Bhagat, Brickley and 

Loewenstein (1987) extend earlier literature by utilizing option-pricing theory to explain wealth 

effects of cash tender offers. By examining the target's stock price after an offer, the paper also 

suggests that the CAPM does not capture information uncertainty priced by the market (Bhagat, 

Brickley, & Loewenstein, 1987, p. 965). 

The authors state that shareholders owning a stock between the announcement date and the 

expiration date of an offer, also own a claim against the bidding firm. This is similar to a put 

option, that reflects the option of selling the underlying stock at the offer price to the acquiring 

firm. The observed stock price change after an offer is therefore affected by both a re-evaluation of 

the underlying stock and a put option element. Changes in the underlying stock may occur due to 

increased likelihood of new bids or new information regarding future prospects. Bhagat, Brickley 

and Loewenstein (1987) suggest that the option's wealth effect depends on whether it is in the 

money. If the offer price is above the stock's re-evaluated price, the option is in the money and 

either the target or acquiring firm have unique synergies or the bid is an overbid. However, if the 

put option is at the money or out of the money, the wealth effect is from revealed information 

(Bhagat, Brickley, & Loewenstein, 1987, p. 966). 

The position's market beta is on average lower in the tender period than before and after, due to 

the inclusion of a put option element which lowers the beta. However, the paper finds significant 

positive abnormal returns in the same period. The authors speculate that this pattern is due to an 

increased probability of the arrival of important information. By utilizing the CAPM one does not 

capture the information risk that is priced by the market. Bhagat, Brickley and Loewenstein (1987) 

investigate the pricing in the tender period, by valuing the underlying stock and the put option 

separately, where they use the Black-Scholes option formula to value the put. 

The paper investigates the stock price fluctuations in the tender period by investing two days after 

announcement and selling one day prior to expiration, in order to exclude the announcement and 
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outcome effect (Bhagat, Brickley, & Loewenstein, 1987, p. 969). The returns in the tender period 

are benchmarked against a pre- and post-event period, resulting in an average excess return of two 

percent (Bhagat, Brickley, & Loewenstein, 1987, p. 979). 

4.2 Dukes, Frohlich and Ma (1992) 

Dukes, Frohlich and Ma (1992) conduct one of the earliest extensive studies of merger arbitrage, 

through a study of 761 cash only tender offers from 1971 to 1985 in the US. Unlike previous studies 

of merger arbitrage, the authors also take into consideration transaction costs of 1.5% for every 

transaction. Furthermore, the authors investigate the raw returns of each individual deal by 

utilizing an event-time approach and investing in deals the day after the announcement. They find 

that the average daily return is 0.47%, when taking into consideration transaction costs. With an 

average holding period of 52 days, this daily return corresponds to an average holding period return 

of approximately 25%. However, the authors emphasize that this return could not be earned 

continuously, because of periods without potential investments. Furthermore, the return of the 

merger arbitrage strategy is compared to investing in the market portfolio. The market portfolio 

had an average daily return of 0.002%, which means that the authors find an average daily return 

from the merger arbitrage strategy that is over 200 times higher (Dukes, Frohlich, & Ma, 1992, p. 

51). 

An interesting finding is that the failed offers generate an average daily return of 0.43%, possibly 

due to the potential of a competing bid after a failed or withdrawn bid (Dukes, Frohlich, & Ma, 

1992, p. 51). This might be because as much as 64% of the unsuccessful deals led to trading profits 

(Dukes, Frohlich, & Ma, 1992, pp. 51-52). However, the authors argue that acquisitions tend to 

happen during market downturns, when stock prices usually are deflated. That is the case in most 

of the time period covered, which reduces the market returns that are used for comparison (Dukes, 

Frohlich, & Ma, 1992, p. 52). Another interesting finding is that the daily mean returns are inversely 

correlated with the ex-post probability of success, meaning that lower returns are associated with 

lower risk. This means that arbitrageurs would have to invest in deals with low probability of 

success, namely high risk, to obtain high expected returns. 

4.3 Mitchell and Pulvino (2001) 

In one of the most renowned merger arbitrage studies, Mitchell and Pulvino (2001) conduct a 

comprehensive portfolio study of merger arbitrage in the US, analyzing 4,750 mergers and 

acquisitions between 1963 and 1998. Furthermore, Mitchell and Pulvino (2001) are among the first 

to analyze returns based on calendar time rather than event time. With calendar time, it is possible 

to include periods of no investments and avoid the implicit assumption that event time returns can 

be earned continuously. Thus, the merger arbitrage return is based on monthly returns from a 

passive portfolio strategy. The study constructs two portfolios, one value-weighted portfolio 

(VWRA) and one portfolio mimicking a hypothetical risk arbitrage index manager (RAIM). 
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The VWRA portfolio invests in every transaction and utilize the market equity value as weighting 

factor. Furthermore, if an investment is only invested part of the month, capital is assumed to be 

invested in a zero-return account for the rest of the month. Due to high fixed costs related to 

investing in every transaction, the strategy is difficult to implement. The portfolio also excludes 

transaction costs. Lastly, the portfolio returns are obtained by an average of transaction-month 

returns. Thus, the portfolio design is unrealistic, but beneficial for comparing with other studies 

(Mitchell & Pulvino, 2001, p. 2148). 

The RAIM portfolio is a more realistic approach, which also accounts for transaction costs, 

stemming from trading illiquid securities and brokerage commissions. The portfolio is subject to 

three constraints. Firstly, a single investment cannot exceed 10% of the total capital, which secures 

that the portfolio is not eliminated by a single deal failure (Mitchell & Pulvino, 2001, p. 2149). In 

cases when there is not enough merger activity to employ the total capital, the remaining is invested 

in cash (Mitchell & Pulvino, 2001, p. 2147). Secondly, the investments in illiquid stocks are limited, 

by restricting the position size such that the maximum price impact is less than 5% (Mitchell & 

Pulvino, 2001, p. 2149). Lastly, it is assumed that leverage cannot be used to invest, only cash 

reserves (Mitchell & Pulvino, 2001, p. 2171). The inclusion of transactions cost had a substantial 

effect on the abnormal returns, with a reduction from 9.25% to 3.54% annually (Mitchell & Pulvino, 

2001, p. 2136). 

While prior studies suggest substantial abnormal returns and market inefficiency, Mitchell and 

Pulvino (2001) offer two possible explanation for the large abnormal returns. The first being 

practical limitations and transaction costs, while the second is that arbitrageurs are compensated 

for the risk of deal failure with a risk premium (Mitchell & Pulvino, 2001, p. 2141) . 

Previous studies utilize linear asset pricing models in order to make risk-adjustments, hence making 

the implicit assumption that such models are applicable to the merger arbitrage strategy. However, 

Mitchell and Pulvino (2001) investigate whether merger arbitrage returns are correlated with the 

overall market in a nonlinear way, making the implicit assumption problematic. Findings indicate 

no correlation in appreciating and flat markets, but high correlation during market downturns, 

resulting in a nonlinear relationship. Market downturns, defined as periods with a market decrease 

of more than 4%, increases the market beta of the portfolio from essentially zero to 0.5 (Mitchell 

& Pulvino, 2001, p. 2137). This increase is partly caused by an increased probability of deal failures 

in market downturns (Mitchell & Pulvino, 2001, p. 2155). Thus, this would intuitively go against 

the claims of Dukes, Frohlich and Ma (1992) that merger and acquisition activity is higher during 

downturns. 

Consequently, there is a risk of large negative returns during market downturns, even though the 

strategy on average yields positive returns. The result is also robust across several market cycles 
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used in the study. Hence, Mitchell and Pulvino (2001) put forth that the merger arbitrage is 

comparable to writing uncovered index put options. Contingent claims analysis is therefore more 

advantageous than linear models in describing the risk reward relationship in merger arbitrage 

(Mitchell & Pulvino, 2001, p. 2137). This is supported by Bhagat, Brickley and Loewenstein (1987), 

who analyze interfirm cash offers and argue that the capital asset pricing model does not fully 

capture the associated risk. 

4.4 Baker and Sava§oglu (2002) 

Another prominent paper on merger arbitrage is Baker and Sava§oglu's (2002) analysis of 1,901 

mergers and acquisitions from 1981 to 1996 in the US, where the offers are either pure cash or pure 

stock. The authors perform an analysis where selling pressure, no perfect substitutes and few 

capital-constrained risk arbitrage investors create the abnormal returns in risk arbitrage 

investments (Baker & Sava§oglu, 2002, p. 92). A risk arbitrage portfolio is created with investments 

in potential mergers or acquisitions two days after the deal is announced, and the position is sold 

either when the deal goes through or when the offer is withdrawn. 

The authors argue that risk arbitrageurs profit from providing an insurance to the shareholders of 

a company that is either being merged or acquired. The point is that the idiosyncratic risk of deal 

completion cannot typically be hedged. Thus, when there is a merger or acquisition shareholders 

might want to reduce this risk by selling their shares to a professional risk arbitrageur. However, 

there might only be a limited number of investors dealing with merger arbitrage and these investors 

may be capital-constrained. Furthermore, the security might also lack good substitutes. This creates 

a selling pressure, where the price of the target firm might deviate from the fundamental price 

(Baker & Sava§oglu, 2002, p. 92). Hence, there is an arbitrage opportunity. 

The returns to the cash positions are simply the return on the target stock over the period. For the 

stock offers the returns depend on a fixed amount of the acquirer's shares. Since the investors in 

the target firm gets shares in the acquirer's firm, the investment in the target has to be balanced 

with a short position of shares in the acquirer's shares to get a fixed payoff if the deal is a success. 

It is assumed that the arbitrageurs do not get access to short sale proceeds, and that these earn a 

return equal to the risk-free rate. Thus, the return on the stock deal is comprised of the return on 

the target, the return on the acquirer's shares and the return on the short sale proceeds: 

Where is the return on the stock of target i at time t, is the return on the stock of acquirer 

i at time t, is the risk-free rate, is the initial price of the target and is the initial 

price of the acquirer. In both deal types, the initial investment is equal to the target's share price, 

given that the arbitrageurs do not have access to the short sale proceeds (Baker & Sava§oglu, 2002, 

pp. 100-101). 
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The risk arbitrage portfolio gets an abnormal return of 0.6-0.9% per month, above what can be 

explained by the capital asset pricing model and the Fama-French three-factor model (Baker & 

Sava§oglu, 2002, p. 93). Six different portfolios are evaluated: value-weighted and equal-weighted 

portfolios of all deals, cash only deals and stock only deals. The effect of revisions of the bids and 

competing bids is tested by creating returns for first offers only and for all offers, where the downside 

risk is limited, due to the inclusion of follow-up bids and competing offers. However, the difference 

in the returns between the two is small. 

To further analyze the results, several cross-sectional analyses are performed, where the results 

imply limited arbitrage opportunities. First, they find that the abnormal returns are increasing in 

the completion risk, as in Dukes, Frohlich and Ma (1992), and that this is affected by two factors. 

The first is the probability of success, where the completion risk increases when the probability of 

success moves toward 0.5, thus implying a nonlinear relation. The second is the spread between the 

payoffs of successful and failed deals, where the abnormal returns increase in the spread. The results 

from the second cross-sectional analysis implies that the abnormal returns are increasing in the 

selling pressure. The third cross-sectional analysis investigates the influence of available arbitrage 

capital on the risk arbitrage profits. They find that when there is a low amount of available 

arbitrage capital, the abnormal returns increase, implying limited arbitrage. However, the results 

from the last analysis is not as statistically significant as the others (Baker & Sava§oglu, 2002, p. 

92). 

4.5 Geczy, Musto and Reed (2002) 

Unlike previous studies, Geczy, Musto and Reed (2002) investigate the short-selling impact on 

several strategies, including merger arbitrage. Three levels of access to equity loans are examined: 

good access by institutional investors, poor access by retail investors and zero constraints and costs. 

The paper utilizes US equity loans between November 1998 and October 1999 provided by a 

custodian bank. The data are used to track the performance of the strategies, when subject to 

short-selling constraints, costs and potential revenue earned by lending. Among the examined 

strategies, the effect of short-selling appears strongest in merger arbitrage. Findings from the paper 

shows the major influence on trading profits to be availability and not the expense (Geczy, Musto, 

& Reed, 2002, pp. 241-242). 

As merger arbitrage requires shorting, the profitability depends on the ability and cost of borrowing 

the acquiring firm's stock, which vary across stocks and days. The paper recognizes that stocks 

may not even be available for borrowing, which will increase the risk and reduce the strategy's 

profitability. If the demand to borrow a stock greatly exceeds the supply, the stock is described as 

a special. Due to the high demand, that is, the stock's specialness, a special exhibits low rebate 

rates in equity loans. Thus, the special becomes expensive to borrow for shorting for investors. 
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With good access to equity loans, institutional investors are assumed to have access to specials, 

which is not assumed to be accessible for retail investors. 

Through equal-weighted portfolios, Geczy, Musto and Reed (2002) compute the cumulative 

portfolio returns to be 64%, without constraints or costs. The portfolio with good access to equity 

loans yields a return of 45%. Given poor access, the returns are reduced to 31 %, which is both 

statistically and economically significant. However, the additional fees from borrowing specials only 

reduce the return by 0.26%. The results indicate significant reductions in profitability, largely 

driven by the lack of availability and not expenses (Geczy, Musto, & Reed, 2002, p. 264). However, 

the remaining returns after adjusting for short-sale constraints and costs are still substantial. The 

paper also argues that specialness of the stock increases if the acquirer is involved in a merger, 

hence the profits available in practice may be lower than what is implied by the theoretical returns 

(Geczy, Musto, & Reed, 2002, p. 262). Short-sale constraints only apply to stock deals and cannot 

explain the large returns documented in earlier studies on cash deals. 

4.6 Maheswaran and Yeoh (2005) 

While most of the prior research is conducted in the US, Maheswaran and Yeoh (2005) examme 

the risk-adjusted profitability of 193 mergers and acquisitions in Australia from January 1991 to 

April 2000, where the method of payment is cash only. The target value is set to a minimum of 

one million Australian dollars, and the acquirer has to aim for control over the target, which is 

defined as more than 50% of the outstanding shares (Maheswaran & Yeoh, 2005, p. 113). Two 

different portfolios are formed, one equal-weighted and one value-weighted. As Baker and Sava§oglu 

(2002), a target is included in the portfolio two days after the announcement, to exclude the 

abnormal returns that usually follow an announcement from the merger arbitrage portfolios. The 

shares are tendered in the takeover if the offer is completed or sold the same day if the offer is 

withdrawn. 

The two portfolios have significant alphas when benchmarking against CAPM, ranging from 1.14% 

to 0.85% for the equal- and value-weighted portfolio, respectively. However, the betas are 

insignificant, suggesting that merger arbitrage portfolios are not subject to market risk, but to the 

risk of deal failure (Maheswaran & Yeoh, 2005, p. 120). The authors further include transaction 

costs of 0.95% of the transaction value. Including these transaction costs reduces the alphas to 

0.76% and 0.49% per month for the equal- and value-weighted portfolios, respectively. Furthermore, 

only the equal-weighted portfolio has a significant alpha at the 10%-level (Maheswaran & Yeoh, 

2005, p. 121). 

Benchmarking the arbitrage portfolio using the Fama-French three factor model yields higher 

monthly abnormal returns per month for both portfolios, but the estimates are less statistically 

significant. The results from including transaction costs are broadly the same as for the CAPM; 
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the alphas and the statistical significance of the alphas are reduced (Maheswaran & Y eoh, 2005, p. 

122). Thus, the results from Maheswaran and Yeah (2005) suggest that transaction costs have a 

significant impact on the profitability of the merger arbitrage strategy. Lastly, the piece-wise linear 

CAPM-model introduced in relation to merger arbitrage by Mitchell and Pulvino (2001), is used 

to test for nonlinear risk adjustments (Maheswaran & Yeah, 2005, p. 119). However, there is no 

evidence that the results of Mitchell and Pulvino (2001) hold for the Australian market, and that 

using the linear CAPM model for benchmarking is valid (Maheswaran & Yeah, 2005, p. 125). 

4.7 Jetley and Ji (2010) 

The aforementioned studies show that merger arbitrage historically has generated abnormal returns. 

However, the studies are not conducted in a recent period and several studies document a general 

decline in hedge fund alphas (Fung, Hsieh, Naik, & Ramadorai, 2006). In a study from 2010, Jetley 

and Ji conduct a comprehensive analysis on the development of merger arbitrage spreads in the US 

in three periods between 1990 and 2007. The paper documents a declining merger arbitrage spread, 

corresponding to the decline in aggregate returns of hedge funds conducting merger arbitrage, as 

well as increased inflows into merger arbitrage hedge funds (Jetley & Ji, 2010, p. 54). 

For successful deals the median first-day arbitrage spread decreases from 6.39% in 1990-1995 to 

1.91 % in 2002-2007. The same spread for failed deals was fluctuating around 10% in the first period 

and between 3% and 5% in the last period. Jetley and Ji (2010) examine three possible reasons 

behind the decline in the arbitrage spread. The first possible explanation is a reduction in 

transaction costs related to merger arbitrage. A second explanation is related to capacity constraints 

over time, where an increase in merger arbitrage investments is contributing to the decline. The 

last explanation is reduced risk over time, as merger arbitrage profits can be seen as compensation 

for risk taken. The main risk is completion risk, while other risk factors include uncertainty 

concerning the loss in the event of failure, time to consummate the deal and deal terms. 

Jetley and Ji (2010) do not expect reduced transaction costs to have any impact on the returns 

and alpha. However, by analyzing trading volumes the paper documents that the decline may be 

explained by an increased capital attributed to merger arbitrage. The paper also argue that the 

decline could be explained by reduced risk, which is related to changes in deal characteristics. There 

is a documented increase in the popularity of cash deals, decrease in hostile deals and lower bid 

premiums, which all affect the spread. The paper's findings suggest some permanent decline in the 

arbitrage spread, hence investors should focus on returns since 2002. Given an increasing amount 

devoted to merger arbitrage, the paper states that the returns and alphas are likely to decline 

further (Jetley & Ji, 2010, p. 66). 
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4.8 Summary of literature review 

In the earlies event-time studies, it is concluded that the average daily return is 200 times higher 

than the market portfolio (Dukes, Frohlich, & Ma, 1992). However, using the more realistic 

calendar-time approach, the returns are a bit more reasonable. Several papers conducted in the 

time period between 1963 and 1998 report significant annual abnormal returns (Mitchell & Pulvino, 

2001; Baker & Sava§oglu, 2002). Transaction costs and other practical limitations are also found 

to have a significant impact on the abnormal returns, but merger arbitrage still generates abnormal 

returns after the inclusions of these limitations (Mitchell & Pulvino, 2001). Furthermore, the 

availability of stocks for short-selling is also found to have a significant effect on the merger 

arbitrage returns, more so than the actual cost of short-selling (Geczy, Musto, & Reed, 2002). 

The important study by Mitchell and Pulvino (2001) also find that the returns to merger arbitrage 

are nonlinearly correlated with the market. Thus, they conclude that linear factor models do not 

sufficiently capture the variance in the returns and that a contingent claims approach is more 

appropriate. Bhagat, Brickley and Lowenstein (1987) also report that the CAPM insufficiently 

explains the risk in merger arbitrage. However, they claim that this is because the owner of a share 

in a target company has a put option to sell the stock to the acquirer. However, all the mentioned 

studies are conducted in the US. In a study of merger arbitrage in Australia, Maheswaran and Yeoh 

(2005) report large abnormal returns and that transaction costs also has a significant impact, but 

does not eliminate the abnormal returns. However, they find no evidence that the nonlinear 

relationship found by Mitchell and Pulvino (2001) holds for the Australian market. 

Lastly, in a more contemporary study, Jetley and Ji (2010) report a decline in merger arbitrage 

spreads, which corresponds to the decline in aggregate returns for hedge funds. They argue that 

this is due to increased investments in merger arbitrage, reduced risk, decrease in hostile deals and 

lower bid premiums. 



 

 

 

 

 

 

 

5. Data 
This section will describe the procedures used for the data selection, the choice of market portfolio 

and the risk-free rate, together with merger arbitrage indices and hedge funds as basis for 

comparison. Section 5.1 will discuss the deal selection, while section 5.2 presents the choice of the 

market portfolio and the risk-free rate. Lastly, merger arbitrage indices and hedge funds are 

presented in section 5.3. 

5 .1 Deal selection 

As discussed in section 2.4, Thomson ONE Banker Mergers and Acquisitions is utilized to identify 

transactions. However, the dataset differs from prior research by using data on European 

transactions and by including cash, stock and a combination of cash and stock as consideration 

methods. The inclusion of several considerations enables the examination of the merger arbitrage 

investment strategy applied by market participants. In line with prior research, transactions using 

more complex considerations including earn-out, assets, third-party shares, options and warrants 

are omitted, due to a general lack of available market values (Mitchell & Pulvino, 2001; Baker & 

Sava§oglu, 2002). 

A preliminary search criterion of all mergers and acquisitions were compiled in Thomson ONE 

Banker Mergers and Acquisitions database. To identify the deal sample, the following restrictions 

have been utilized: 

1. The sample period consists of transactions with announcement dates between January 1997 

and December 2019. While Thomson has data available from 1965, Zephyr only has data 

from 1997. To increase data quality by cross-referencing transactions, the chosen time period 

begins in 1997. The period consists of the fifth, sixth and seventh merger wave and the 

analysis will then cover multiple market cycles, such as the dot-com bubble and the financial 

crisis. Hence, it is possible to conduct the analysis in different market environments. 

2. For cash deals the target company must be publicly listed. For stock deals both the target 

and acquirer must be publicly listed. 

3. The deal type includes acquisitions of remaining interest, tender offers and disclosed value 

mergers and acquisitions, which is in line with prior research (Mitchell & Pulvino, 2001; 

Baker & Sava§oglu, 2002; Maheswaran & Yeoh, 2005). 

4. The deal statuses included are completed, withdrawn or intent withdrawn. Pending deals 

have been excluded from the dataset. 

5. For cash deals the targets' primary stock exchange must be in Europe, while for stock deals 

both the target's and the acquirer's primary stock exchange must be in Europe. All 

European countries included in the analysis are listed in appendix A. Some companies have 

different share classes, where class A generally have more voting rights and class B is 
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generally more liquid, as the number of shares outstanding are higher. The purpose of the 

merger arbitrage is not to exercise active ownership; hence class B is chosen. 

6. Consistent with prior research, deals with form classified as leveraged buyouts, acquisitions 

of assets, buyback, exchange offer, recapitalization and the acquisition of partial interest 

are excluded from the dataset. 

7. The consideration offered must either be cash, stock or a combination of the two. 

8. A minimum deal value of five USDm. Maheswaran and Yeoh (2005) implement a minimum 

deal value in an Australian study, but the restriction differs from several US studies. 

However, the deals in the US are restricted by an embedded minimum deal value for a deal 

to be included in the Thomson database, which does not seem to apply for transactions 

outside the US (Bollaert & Delanghe, 2015, p. 87). 

9. As in Maheswaran and Yeoh (2005), only deals where the acquirer is seeking to control 

more than 50% of the target shares is included. 

10. Transactions lacking data in either Thomson or Bloomberg are excluded. Most of the 

companies removed lacked initial offer price from Thomson. 

11. Deals with negative arbitrage spread are also excluded, which will be further explained in 

section 6.1.2. 

12. The deal sample is finalized by excluding duplicate bids and deals with similar 

announcement and resolution dates, as it would not be possible to invest in such deals. 

Furthermore, the deals with the most extreme returns are cross-checked with the Zephyr 

database, to exclude incorrect outliers. 

Figure 5.1 below shows the deal selection process, with the number of deals left in the sample after 

the implementation of the abovementioned selection criteria. 
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Figure 5.1 
Deal selection process 

1 Date announced between 01/01/1997 and 31/12/2019 

2 Public status 10·@❖1 

3 Deal type 

4 Deal status 

5 European region 

6 Deal form -~---------r-v----.--------
7 Consideration 

8 Minimum deal value 
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5.2 Market portfolio and risk-free rate 

To calculate the returns of the portfolios, most of the models used in this thesis require the selection 

of a relevant market portfolio and a risk-free rate. The market portfolio is an unobservable 

theoretical portfolio of all investable assets in a market. However, it might be difficult to find data 

for the returns of small stocks or bonds. Thus, a proxy for the market portfolio in the form of an 

index is usually used. 

The risk-free rate is usually a bit more complicated, due to the difficulty in finding assets that are 

truly risk-free. For an asset to be truly risk-free, the actual return must be equal to the expected 
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return (Damodaran, 2008, p. 3). There are mainly two requirements for the expected return to be 

equal to the actual return: no reinvestment risk and no default risk. 

The requirement of no reinvestment risk in the security means that if a bond pays coupons, it is 

uncertain at what rate these coupon payments can be reinvested, because there is uncertainty 

regarding the future rates of bonds (Damodaran, 2008, p. 6). Thus, only zero-coupon bonds can be 

considered risk-free. Furthermore, no default risk rules out securities issued by private issuers, since 

even the safest firms have default risk. Hence, government securities where the government controls 

the currency are the only securities that can be considered risk-free, as the fulfilment of the payment 

can be done by the printing of currency (Damodaran, 2008, p. 6). As this thesis aims to assess the 

returns of a merger arbitrage strategy in Europe, the investments will be in many different 

countries, with different governments and different rates on government bonds. Furthermore, many 

of these countries use the Euro, where no single government controls the money supply. Therefore, 

none of these government bonds can be considered truly risk-free. Moreover, some countries might 

have default risk, which is usually reflected in a lower rating of the government bonds. Credit rating 

agencies have country default ratings that quantifies this credit risk. Thus, for a government bond 

to be considered risk-free, it should have the highest rating (Damodaran, 2010, p. 29). 

This thesis has the viewpoint of an American investor, in addition to data from Thomson One 

being reported in USD. Thus, to ensure consistency, risk-free rates and a market portfolio based on 

European equities is collected from Kenneth French's website. The market portfolio thus consists 

of a value-weighted portfolio of selected European stocks, where the returns are measured in USD. 

The risk-free rate is the US one-month T-bill rate (French, 2020) . 

5.3 Merger arbitrage indices 

To compare the performance of the merger arbitrage strategy to a relevant benchmark, several 

indices will be presented in order to choose the most relevant. The returns of the index will then 

be compared to the returns of the portfolios calculated in this thesis. The different indices are 

shown in Table 5.1 below. 



Data 37 

Table 5.1 
Overview over merger arbitrage indices and ETFs 

Index provider Index name Geographical focus Data period 

Hennesse Group 

IndexIQ 

S&P 

Hennessee Group Merger Arbitrage Index Global 

IQ Merger Arbitrage Index Global 

S&P Merger Arbitrage Index Global 

BarclayHedge BarclayHedge Merger Arbitrage Index Global 

Societe Generale SGI Merger Arbitrage Premia Index North America & Europe 

1993-2012 

2007-

2012-

2016-

2017-

Source: Own creation, based on Hennessee Group (2020), IndexIQ (2020a), S&P Global (2020), BarclayHedge (2020), 

Societe Generale (2020), ProShares (2020) and IndexIQ (2020b) 

There are several indices, however none are exclusively European focused . The S&P Merger 

Arbitrage Index aims to provide a merger arbitrage strategy from a selection of publicly announced 

mergers and acquisitions worldwide. Thus, the index has a global investment profile, and does not 

have any restrictions related to the regions invested. However, approximately 80% of the invested 

value is in the US (S&P Global, 2020). The IQ Merger Arbitrage Index invests in global companies 

where there has been a public announcement of a merger or a takeover. Thus, it too has a global 

investment profile (IndexIQ, 2020a). The SGI Merger Arbitrage Premia Index invests in stocks 

selected by Lutetia Capital Investment Advisors. The index is focused on deals in North America 

and Western Europe and is thus the most geographically focused index out of the three (Societe 

Generale, 2020). The BarclayHedge Merger Arbitrage Index uses data reported from 40-50 funds 

each month to create a monthly index of merger arbitrage funds (Barclay Hedge, 2020). Lastly, the 

Hennessee Group Merger Arbitrage Index provides monthly data from 1993 to 2012 on the returns 

of selected funds (Hennessee Group, 2020). Furthermore, several of the indices include short 

positions in economic sectors or regional ETFs, to reduce the market exposure (IndexIQ, 2020a; 

BarclayHedge, 2020; Hennessee Group, 2020) . However, none of the indices are available for the 

whole data period. Thus, to have some level of comparison, the Hennessee Group Merger Arbitrage 

Index is chosen for the period 1997-2012, as it is the only index available in the earliest period. 

Thereafter, the IQ Merger Arbitrage Index is utilized from 2013 to 2019, as it is the most similar 

index. 



 

 

 

6. Methodology 
This section will explain the methodologies applied, which is based on the previous studies discussed 

in the literature review. To allow for comparison with earlier studies, three weighting methods are 

utilized: equal-weighted (hereafter EW), value-weighted (hereafter VW) and RAIM. RAIM will in 

this paper be referred to as Merger Arbitrage Index Manager (hereafter MAIM). These three 

weighting methods are applied to four different portfolios constructed for cash only, stock only and 

combination deals and a portfolio including all deal types. This leads to a total of twelve portfolios. 

The investment strategy is conducted as a passive strategy; hence the strategy does not distinguish 

between the expectation of successful and unsuccessful deals. 

Firstly, the research and strategy design will be presented in section 6.1. Next, the procedure for 

return calculations for the different deal types will be described in section 6.2. In section 6.3 the 

methodology for the weighting methods will be explained. The compounding of daily returns into 

monthly and yearly portfolio returns are described in section 6.4. Next, the approach used for 

consideration of the currency effect will be discussed in section 6.5. In section 6.6 the benchmarking 

procedure will be presented, followed by statistical methodology in section 6.7. Finally, the 

performance measures will be discussed in section 6.8. 

6 .1 Research design 

This section will first discuss the choice between an event-time and calendar-time approach, before 

the investment process is presented. 

6.1.1 Event-time versus calendar-time 

The earliest merger arbitrage studies utilize event-time studies, while more recent use calendar

time. The event-time approach allows for assessments of the impact of the merger announcement. 

The returns are calculated for each stock's investment period, averaged across deals and annualized 

(Wang & Branch, 2014, p. 104). As discussed in the literature review, event-time study has some 

major drawbacks. By annualizing the returns, there is an implicit assumption that the returns can 

be earned continuously, hence it does not take the potential periods of no investments into 

consideration (Dukes, Frohlich, & Ma, 1992, p. 51). The approach would especially overestimate 

the returns for deals with a short investment period (Wang & Branch, 2014, p. 105). Another 

disadvantage with the event-time studies is related to the clustering of mergers through time, as 

seen by the merger waves. The clustering results in cross-correlation of abnormal returns, which in 

turn result in incorrect inferences of statistical test statistics as the independence is overstated 

(Mitchell & Stafford, 2000). As there are several problems related to the event-time approach and 

the most recent studies use calendar-time, the latter will be utilized to calculate and evaluate the 

merger arbitrage return. It is important to note that the clustering of mergers might also lead to 
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problems in the calendar-time approach. However, as explained later, such problems can be 

mitigated. 

6.1.2 Investment process 

Merger arbitrage is designed such that arbitrageurs invest in companies to realize the arbitrage 

spread if the bid is completed. However, a negative arbitrage spread may arise due to market 

expectations of a higher offer either by the original bidder or a competing bidder (Pedersen, 2015, 

p. 297). Thus, positions in deals with a negative arbitrage spread are riskier, as arbitrageurs may 

face a loss even if the deal is completed. By investing in these deals, arbitrageurs take a bet on 

subsequently higher bids. As the investment strategy is conducted as a passive strategy and does 

not consider the probability of higher bids, deals with a negative arbitrage spread on the investment 

date is omitted. 

In cases with a higher bid by either the original bidder or a competing bidder, the position is held 

until the resolution date for the last bid. There are also situations where the acquirer acquires a 

certain stake, and subsequently acquires the remaining shares, often due to a mandatory offering. 

Given that a mandatory offering is expected, the position is kept until the resolution date for the 

subsequent offering. Otherwise the position is closed after the completion of the initial offering. In 

cases where there are competing bidders in a stock deal, the deal is treated similar to a cash deal 

and hence only the target is invested in and the position is held until the last resolution date. This 

is due to the uncertainty about which acquirer that will succeed. If a competing bid is offered in 

an active deal, the short position in the acquirer is closed, while the long position in the target is 

kept. Jetley and Ji (2010) found no changes in the main conclusion by excluding multiple bids, the 

effect of the handling of multiple deals is therefore expected to have limited impact. 

The timing of the investments is conducted in a similar manner as Mitchell and Pulvino (2001). 

Deals are included in the portfolio at the closing price on the first trading day following the 

announcement date. For completed deals, the investments are held until the resolution day, which 

is the effective date reported in the Thomson database. For withdrawn deals, the resolution date 

is the day after the announcement of the deal failure. Since the purpose of merger arbitrage is to 

realize the arbitrage spread, only the arbitrage spread affects the investment strategy and not the 

bid premium, as this would entail an investment prior to the announcement date. By investing and 

exiting a day after the announcement of the merger and withdrawal, one ensures that the returns 

are not biased upwards by the bid premium or by exiting before the announcement of the withdrawn 

deals ( Jensen & Ru back, 1983; Mitchell & Pulvino, 2001). This also ensures that the investment 

strategy is only based on public information (Moore, Lai, & Oppenheimer, 2006). The investment 

process is illustrated in figure 6.1 below. 
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The investment process is slightly different from the methodology used by Baker and Sava§oglu 

(2002), who invest two days after the announcement and exit on the resolution day, independent 

of whether the deal is completed or withdrawn. However, by utilizing the method by Baker and 

Sava§oglu (2002), there are insignificant changes in the returns. 

6.2 Returns 

This section will elaborate on the procedure for return calculations for cash, stock and combination 

deals. The methodology applied is similar to Baker and Sava§oglu (2002). Firstly, the return for all 

active deals are calculated each day. Thereafter, the daily returns are averaged across all active 

deals by a weighting procedure to get a daily portfolio return, which is further described in section 

6.3. 

6.2.1 Cash portfolios 

For cash offers, the investment is a long position in the target company. The daily return is therefore 

determined by the stock, s capital gains and dividends received during the holding period. As 

adjusted stock prices are utilized, the cash deal daily returns are calculated with the following 

equation: 

Where i refers to the deal number, t to the point in time and T to target. Hence, is the daily 

return for deal i at the closing on day t, is the daily return for deal i at the closing on day t and 

is the daily return for deal i at the closing on 
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6.2.2 Stock portfolios 

For stock offers, the strategy involves taking a long position in the target company and a short 

position in the acquirer company. Thus, the daily returns in stock deals consist of three elements. 

Firstly, the return depends on the target's return as described for cash deals. Secondly, it depends 

on the capital gains and the potential dividends paid on the short position of the acquirer. Lastly, 

the returns depend on the interest earned on the short sale proceeds (Baker & Sava§oglu, 2002, p. 

101). The stock deal return is therefore calculated as: 

Where T refers to target, A refers to acquirer and is the hedge ratio, which is the number of 

acquirer shares paid for a target share . is the daily risk-free rate and is the target or acquirer 's 

stock price at the closing on the day after the announcement date, given by the superscripts A or 

T, respectively. 

Previous studies assume that the short sale proceeds are not available, since it is generally not 

accessible for investors (Mitchell & Pulvino, 2001; Baker & Sava§oglu, 2002). Thus, both cash and 

stock deals are assumed to require an upfront investment. However, in line with Baker and 

Sava§oglu (2002), it is assumed that arbitrageurs earn a return equal to the risk-free rate on the 

proceeds. Additionally, some acquirers' shares may not be available for short-sales. As discussed by 

Geczy, Musto and Reed (2002) the lack of availability results in significant reductions in the 

profitability. In this analysis, complete availability to short acquirers is assumed. The lack of 

availability only affects the return on stock deals, where the acquirer is shorted. However, given a 

relatively low portion of stock only deals, the impact will presumably be limited. 

6.2.3 Combination portfolios 

Combination deals consist of both cash and stock considerations. Ideally, the return is calculated 

utilizing the ratio between cash and stock to take a position which can be closed out at completion. 

However, the ratio between cash and stock consideration is not available in the databases utilized. 

Few studies have been conducted on combination deals, hence there are no preferred methods for 

calculating returns for combination deals in the literature. Therefore, to avoid an arbitrary 

weighting between the cash and stock consideration, investments in combination deals are 

conducted using the same procedure as for cash deals, by taking a long position in the target 

company. The returns are thus calculated as: 
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6.3 Weighting-methods 

This section will describe the different weighting schemes. The EW and VW portfolios are based 

on the methodology applied by Baker and Sava§oglu (2002) and Maheswaran and Yeoh (2005). 

The MAIM portfolio is based on a similar portfolio constructed by Mitchell and Pulvino (2001). 

Consistent with Mitchell and Pulvino (2001) and Baker and Sava§oglu (2002), the EW and VW 

portfolios invest in every active deal. However, this is difficult to implement in practice, due to 

high fixed costs related to investing in all possible deals. Furthermore, an assumption of the EW 

and VW portfolios is unlimited capital available (Mitchell & Pulvino, 2001, p. 2171). The portfolios 

also exclude transaction costs and other practical limitations. The MAIM portfolio attempts to 

correct the unrealistic assumptions made in the EW and VW portfolio. The first two weighting 

methods are thus included as a more theoretical approach. However, it is recognized that not every 

aspect is completely realistic or corrected perfectly. Nonetheless, the constructed portfolios provide 

a benchmark comparing the strategy with earlier research. 

6.3.1 Equal-weighted portfolio 

For EW portfolios, the daily returns are weighted equally across all active deals to make a daily 

portfolio return. The portfolio therefore rebalances whenever a new deal enters or leaves the 

portfolio. The EW returns are calculated with the following equation (Maheswaran & Yeoh, 2005, 

p. 116): 

Where is the daily EW portfolio return, is the weight in company i and is the number 

of active deals at time t. Malladi and Fabozzi (2017) find that EW portfolios generally outperform 

other weighting methods, mainly due to portfolio rebalancing and the overperformance of small 

firms. Several of the prior merger arbitrage studies utilize an EW approach. Baker and Sava§oglu 

(2002) and Maheswaran and Yeoh (2005) conduct studies using both EW and VW portfolios. 

Maheswaran and Yeoh (2005) find the profit from an EW portfolio to be higher than a comparable 

VW portfolio. EW portfolios will therefore be utilized to compare the returns with prior studies 

and to test whether the overperformance holds for deals in Europe. 

6.3.2 Value-weighted portfolio 

To compare with earlier studies, VW portfolios are created. In a VW portfolio, the portion in each 

active deal is given by the given target company's market capitalization with the total market 

capitalization of all targets in the active deals at a given point in time. As with an EW portfolio, a 

VW portfolio rebalances every time a deal enters or leaves the portfolio. The VW returns are thus 

calculated as (Maheswaran & Yeoh, 2005, p. 116): 
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Where is the daily VW portfolio return and is the market capitalization of company i at 

time t. By utilizing the company's market capitalization as the weighting factor, a larger portion is 

invested in larger companies, which presumably may be more liquid (Mitchell & Pulvino, 2001, p. 

2148). 

6.3.3 Merger Arbitrage Index Manager 

The MAIM portfolio is, as mentioned, based on a similar portfolio constructed by Mitchell and 

Pulvino (2001). It attempts to correct for the shortcomings in the prior portfolio construction 

methods by imposing a set of constraints. Despite being subject to these constraints, the portfolio 

is not actively managed by distinguishing between the expectation of successful and unsuccessful 

transactions. The first constraint is a maximum portfolio investment of 10% in a single transaction, 

which is an ordinary restriction used by merger arbitrage hedge funds that secures portfolio 

diversification (Mitchell & Pulvino, 2001, p. 2149). The second restriction is that in periods without 

any merger activity, capital is invested in cash earning the risk-free rate. Furthermore, since 

investing in every single deal would require a substantial amount of capital, the number of 

investments is limited to 40 deals at a given date. This is the same cap as several of the merger 

arbitrage indices previously presented (S&P Global, 2020; IndexIQ, 2020a). To ensure consistency 

across the portfolios of different deal types, the transaction limitation of 40 deals is set for the 

portfolio of all deals. This ensures that the same deals are removed from all portfolios. 

The last restriction is the inclusion of transaction costs, by taking brokerage commissions into 

consideration. This is complicated due to the long time period and the decrease in transaction costs 

over the period studied, due to deregulation and increased competition (Colliard & Foucault, 2012). 

Thus, the transaction costs in the years 2014-2019 are based on the average of the current investor 

transaction costs in 2020 from trading equities in five European banks. This results in an average 

transaction cost of 0.15% per transaction (Barclays, 2020; ABN Amro, 2020; Credit Suisse, 2020; 

Saxo Bank, 2020; Nordnet, 2020). It is important to note that many of the banks also charge 

monthly or yearly account fees and other fixed costs. Thus, the estimate of the current transaction 

costs is considered to be conservative. Furthermore, following the approach of Mitchell and Pulvino 

(2001), transaction costs of 4% per trade is used for the period up until 2003. As for the period in

between, a linear decrease in the transaction costs from 4% in 2003 to 0.15% in 2014 is assumed. 

Thus, the transaction costs will be 2.72% the period 2004-2008 and 1.43% from 2009 to 2013. 

Lastly, transaction costs are incurred both when buying and selling the share. However, this only 

applies to withdrawn deals. In completed deals, the shares in the target company is either traded 

into cash or into shares in the acquiring company, where the investor is already short the exact 
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same number of shares. Thus, no transaction costs occur when closing the position of a completed 

deal (Mitchell & Pulvino, 2001, p. 2148). 

6.4 Compounded returns 

The daily returns are compounded to both monthly and yearly returns. Monthly returns are utilized 

to determine the portfolios' performance and related risk by benchmarking, while yearly returns 

are used to compare the returns with prior studies. Daily returns are geometrically compounded, 

to account for accumulated returns over several periods. The daily portfolio returns are thus 

compounded with the following equation (Maheswaran & Yeoh, 2005, p. 116): 

6.5 Currency effect 

The analysis is conducted from the point of view of an American investor. This is, as mentioned, 

due to dollar reported numbers in Thomson and the Euro first being introduced in 1999. As the 

investments are placed in European countries, denominated in multiple currencies and the domestic 

currency for the investor is USD, the investor is exposed to currency risk. Hence, there is a need to 

isolate the currency gains and losses from the portfolio returns, to evaluate the pure profitability 

of the merger arbitrage strategy. To isolate and evaluate the currency effect, the base returns are 

calculated using Bloomberg, s USD stock prices. Bloomberg collects data from numerous sources to 

get the best bid and ask prices at any time (Bloomberg, 2020). Thus, the exchange rate at which 

the trade is completed is an approximation and might be significantly better than what can be 

realistically achieved. The currency effect only affects the returns and not the allocation, as the 

value-weighting is based on USD numbers at the allocation date. As the investor needs to convert 

USD to a foreign currency and back again, the portfolio returns will be affected by the change in 

the exchange rate between the investment date and resolution date. To limit the currency exposure, 

it is assumed that the investor converts USD to local currency at the time of an investment and 

back to USD at the resolution date. On the conversion day, the bid-ask spread will thus influence 

the returns. The returns will also be affected by the proportion invested in each currency. In the 

analysis, the currency effect is derived from each of the local currencies. In addition to calculating 

the returns for an American investor, the returns are calculated in local currencies, such that one 

may isolate the returns caused by the currency effect (Feibel, 2003, pp. 288-230). 

Before the introduction of the Euro in 1999, several European countries were a part of the European 

Exchange Rate Mechanism (ERM), where the objective was to reduce variability in the exchange 

rates and achieve monetary stability in Europe. The introduction of the Euro in 1999 replaced the 

European Currency Unit, and numerous countries later adopted Euro as their currency. Some 
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countries, such as Denmark, also pegged their currency to Euro (KVB Prime, 2019). One can 

therefore expect several of the countries to face similar currency fluctuations. 

6.6 Benchmarking 

This section will introduce the different models used for benchmarking in the analysis. To assess 

whether the twelve merger arbitrage portfolios exhibit abnormal returns, they will be compared to 

these benchmarks. Conventional financial theory assumes that investors act rationally by 

optimizing the expected utility (Munk, 2018, p. 378). A rational investor therefore cares about 

whether the risk of an investment is sufficiently compensated by the expected return. In this 

context, the potential abnormal returns will be in excess of the returns explained by these 

benchmarks. Due to drawbacks and restrictions of the different models, several different models are 

used to assess the possible abnormal returns. 

6.6.1 Linear factor models 

One of the most prominent factor models is the Capital Asset Pricing Model ( CAPM). Developed 

from the work of Harry Markowitz' (1952) on modern portfolio theory, through contributions by 

multiple authors such as Jack Treynor (1961; 1962), William F. Sharpe (1964), John Lintner (1965) 

and Jan Mossin (1966). The CAPM states that stock returns only depend on the systematic risk, 

that is the sensitivity to market movements. The following model captures this relationship (Berk 

& DeMarzo, 2017, p. 419): 

Where is the return on portfolio i, is the return on the risk-free asset, is the systematic 

risk of asset i and is the return on the market portfolio. CAPM implies that investors only 

demand a risk-premium for risk they cannot easily eliminate through portfolio diversification (Berk 

& DeMarzo, 2017, p. 349). Hence, a significant number of investments is desirable. Evans and 

Archer (1968) states that ten securities are enough to be adequately diversified. However, this 

number has later been criticized by Statman (1987) that argues for at least 30 securities. 

Fama and French (1993) later identified two new risk factors that has shown to explain the variance 

and magnitude of stock returns. These two new factors are related to size, i.e., the market 

capitalization of the company and the book-to-market equity ratio (Fama & French, 1993, pp. 7-

8). Thus, the following model for excess stock returns, called the Fama-French three-factor model 

(FF3), is presented (Fama & French, 1993, p. 24): 

Where (Small Minus Big) is the return on a portfolio of large stocks subtracted from the 

return on a portfolio of small stocks, measured by the market capitalization; (High Minus 

Low) is the return on a portfolio of low book-to-market equity ratio stocks subtracted from the 
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return on a portfolio of high book-to-market equity ratio stocks; is a zero-mean error term; and 

and are the exposures to the different factors. Lastly, is the abnormal return on portfolio 

i left unexplained by the risk factors. Thus, if the sensitivities toward all the factors explain all the 

variation in the expected returns, should be equal to zero (Fama & French, 1993). 

Furthermore, Jegadeesh and Titman (1993) find that momentum - the tendency of a stock price 

to continue increasing in value if it is going up or continue decreasing in value if it is going down 

- can further explain the abnormal returns left unexplained in the FF3 model. Thus, Carhart (1997) 

expands the FF3 model by including momentum. Thus, the returns on a stock can be explained 

using the following model (Carhart, 1997, p. 61): 

Where (Winners-minus-Losers) is the momentum factor, that is, the portfolio of firms with 

the highest 30% eleven-month returns lagged one month minus the portfolio with the lowest 30%, 

also lagged one month. 

Furthermore, evidence that the FF3 does not sufficiently explain variations in firm returns was 

later found. Thus, Fama and French (2015) added profitability and investment factors to the 

market, size and book-to-market factors of the FF3 model. Hence, the following five-factor model 

(FF5) is presented (Fama & French, 2015, p. 3): 

Where (Robust Minus Weak) is the difference in the returns on portfolios of stocks with 

robust and weak operating profitability and ( Conservative Minus Aggressive) is the returns 

on portfolios of stocks with low investments subtracted from the returns on portfolios of stocks 

with high investments. Combining all risk factors into one model gives the following six-factor 

model (FF6): 

6.6.2 Nonlinear models 

The aforementioned models assume that returns from portfolios are correlated with the market in 

a linear way. However, Mitchell and Pulvino (2001) find that there is a nonlinear relationship 

between the returns from merger arbitrage and the overall market, where there is no apparent 

correlation in flat and appreciating markets, and high correlation in market downturns. Thus, they 

present the following piecewise linear model (Mitchell & Pulvino, 2001, p. 2142) : 

Where is a dummy variable which is equal to 1 when the market portfolio is above a threshold 

and 0 otherwise, and is the abnormal return and sensitivity to market movements in 
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depreciating markets, and and are the same factors for appreciating markets. 

Furthermore, to ensure a continuous model, the following restriction is imposed (Mitchell & 

Pulvino, 2001, p. 2142): 

Threshold 

Figure 6.2 
Piecewise linear model 

Source: Own creation, adapted from Mitchell and Pulvino (2001) 

Thus, if the returns to merger arbitrage are similar to writing uncovered index put options, 

should be positive and should be equal to zero during market upturns, while should be 

larger than zero during market downturns, implying that returns to merger arbitrage are negative 

(Mitchell & Pulvino, 2001, p. 2143). 

6.6.3 Contingent claims analysis 

The results of Mitchell and Pulvino (2001) suggest that performance measures such as alpha and 

Sharpe ratio cannot be used, due to the nonlinear relationship between the returns of merger 

arbitrage and the market. Thus, the contingent claims approach of Mitchell and Pulvino (2001) is 

used to assess whether merger arbitrage is similar to writing uncovered index put options. In their 

paper, Mitchell and Pulvino (2001) compare a $100 investment in a merger arbitrage portfolio to a 

replicating portfolio of an investment in a risk-free bond and a short position in index put options. 

The number of put options is equal to , the put option strike price is 

and the face value of the bond is . Thus, if the cost of the replicating 

portfolio is above $100, there is evidence of abnormal returns (Mitchell & Pulvino, 2001, pp. 2162-

2163). 
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To assess whether there are abnormal returns using a contingent claims analysis, the price of the 

put options must be calculated. One of the most prominent models used in option pricing, and also 

the one used in Mitchell and Pulvino (2001), is the model developed by Black and Scholes (1973). 

They present the following formula for the price of a put option (Black & Scholes, 1973): 

Where is the strike price, is the price of the underlying stock, is the risk-free rate, 1s 

the normal cumulative density function, is the variance of the return on the underlying stock 

and is the time until maturity. 

6.7 Statistical methodology 

As is clear from the above benchmarking models, statistical models are needed to assess the 

existence of abnormal returns. Thus, both simple and multiple regressions will be used, depending 

on whether CAPM or a multifactor model is utilized. The regression models are estimated using 

the Ordinary Least Squares (OLS) method, where a total of 151 regressions will be performed. The 

method estimates the coefficients by minimizing the squared errors, thereby minimizing the squared 

distance between the data points and the estimated linear model. Both the simple and multiple 

linear regression models are based on the following assumptions (Newbold, Carlson, & Thorne, 

2013, p. 482): 

1. There is a linear relationship between the dependent variable Y and the independent 

variables 

2. The n observations of are fixed numbers, that is, they are not random variables. 

3. The error terms, , are normally distributed with mean equal to O and a constant 

variance 

4. The error terms are uncorrelated: 

5. There is no direct linear relationship between the independent variables. 

Where assumption number five is only relevant for the multiple regression. A thorough explanation 

of the theory and assumptions for the regression models is presented in appendix B.1. 

To ensure that the statistical inferences regarding the coefficients of the regressions are valid, both 

graphical assessments and several diagnostical tests of the OLS assumptions are conducted. When 

running an OLS regression, it is important that the assumptions are met, as it would otherwise 
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mean that the OLS estimators are no longer viable estimators (Baltagi, 2011). Firstly, graphical 

assessments are used to examine the linear assumption. Furthermore, a Breusch-Pagan test is used 

to test for heteroscedasticity. Another prerequisite for time series analysis is that the data used is 

stationary, which is tested through an augmented Dickey-Fuller test for unit root. Next, a Breusch

Godfrey test is utilized to test for autocorrelation. To test whether the residuals of the regressions 

are normally distributed, a test of the skewness and kurtosis of the residuals is performed. Lastly, 

a variance-inflation test is used to test for multicollinearity in the multiple regression model. A 

thorough theory description of the different diagnostical tests is presented in appendix B.2, while 

the results and corrections will be presented later in the empirical results. 

After securing correctly specified regression models, a set of statistical inferences and hypotheses 

are evaluated. To examine the statistical significance, both t-values and p-values are utilized. The 

t-statistic is Student's t distributed with degrees of freedom, where n is the number of 

observations and K is the number of coefficients in the regression. This thesis will utilize a 5% 

significance level to determine the significance. Given a sufficiently large sample, this is 

approximately equal to 1.96. Hence, the absolute value of the t-statistic has to be larger than 1.96 

to conclude that there is a relationship between the dependent and the independent variable 

(Newbold, Carlson, & Thorne, 2013, p. 440). Furthermore, the p-value is the probability of 

observing a value as extreme as the results of the test, given that the null hypothesis is true (Stock 

& Watson, 2015, p. 118). Thus, a p-value below 5% indicates that the null hypothesis is rejected, 

and the coefficient is significant at the 5%-level. A p-value over 5% leads to the conclusion that the 

null hypothesis cannot be rejected. A thorough presentation of the statistical inferences and 

hypothesis testing theory can be found in appendix B.3. 

6.8 Performance measures 

To measure and rank the performance of the portfolios, further measures will need to be assessed. 

It is usually argued that performance measures with an assumption of normally distributed returns, 

such as the Sharpe ratio, might not be suitable to assess hedge fund performance, where returns 

sometimes deviate from the normal distribution (Brooks & Kat, 2002; Mahdavi, 2004; Sharma, 

2004). Thus, some other performance measures have been proposed. However, comparison of 

different performance measures results in essentially the same rank ordering of hedge funds and 

other asset classes (Pedersen & Rudholm-Alfvin, 2003; Eling & Schuhmacher, 2007). Thus, this 

thesis will continue to use the ordinary measures to assess the performance of the portfolios. In 

addition, a more fund specific performance measure called drawdown will be used. 

6.8.1 Sharpe ratio 

To assess the performance of risky investments, it is useful to analyze the risk premium, defined by 

the excess return above the risk-free rate. Furthermore, as there is a tradeoff between risk and 
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returns, the risk premium relative to the risk of the investment is a useful measure. A common 

ratio for this measure is the Sharpe ratio (Sharpe, 1966): 

Where is the return on the portfolio, is the risk-free rate and is the standard deviation of 

the returns of the portfolio. Thus, the Sharpe ratio measures the risk premium of a portfolio relative 

to the standard deviation of the portfolio. This performance measure is used to rank portfolios when 

investing in only one portfolio and no other assets. 

6.8.2 Modigliani-Squared 

The risk-adjusted performance, commonly called Modigliani-Squared (l\!I2) performance measure, is 

also developed as a relative measure. It risk-adjusts the portfolio by combining the portfolio and 

the risk-free asset such that the portfolio has the same standard deviation as the market portfolio. 

Thus, it measures the excess returns of a portfolio, relative to the market portfolio. The following 

formula is then used (Modigliani & Modigliani, 1997): 

Where is the standard deviation of the returns on the market portfolio. The advantage of the 

performance measure over for example the Sharpe ratio is that it is measured in units of 

percentage returns. It can also be measured directly against the returns of the market portfolio, as 

they have the same standard deviation (Modigliani & Modigliani, 1997). 

6.8.3 Treynor ratio 

The Treynor ratio is often used in instances where the investor invests in several portfolios to assess 

which portfolio is preferred. In such cases, it is assumed that the investor diversifies to the degree 

where there is no unsystematic risk. If systematic risk is the suitable measure for risk, the risk

return tradeoff is not captured by the Sharpe ratio. Thus, the Treynor ratio is a good fit, because 

it measures the excess returns relative to the systematic risk (Treynor, 1965): 

Where 

returns. 

is the systematic risk of the portfolio, i.e., the sensitivity towards changes in the market 

6.8.4 Jensen's alpha 

Jensen (1967) defines alpha as a measure of abnormal returns relative to the market return as 

measured by the CAPM. Thus, the performance measure shows the returns that are not explained 

by taking on systematic risk. 
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If there is a positive alpha, the portfolio has an abnormal return above what is implied by the 

market risk. Thus, Jensen's alpha only considers systematic risk and is found by regressing the 

excess returns of the portfolio on the excess returns of the market portfolio, where the intercept 

would be the alpha (Jensen, 1967). 

6.8.5 Information ratio 

The information ratio is used to explain the ratio between alpha and unsystematic risk. The 

information ratio therefore measures the abnormal returns per unit of volatility and summarizes 

the mean-variance properties of a portfolio. The formula for information ratio is as follows 

(Goodwin, 1998): 

The unsystematic risk is measured by , also called the tracking error. The information ratio 

measures the ability to beat a benchmark, that is, the market portfolio in this case. The performance 

measure is used for ranking when combining a portfolio with the market portfolio (Goodwin, 1998). 

6.8.6 Maximum drawdown 

The drawdown is a measure of the decrease in portfolio value within a time interval from a 

given top to the value of the portfolio at time . The value of the portfolio can be measured 

in the cumulative returns of the portfolio. Thus, the drawdown is measured using the following 

formula (Checklov, Uryasev, & Zabarankin, 2005, p. 14): 

Where are the cumulative returns of the portfolio. Hence, the drawdown is measured in 

percentage as the change in the cumulative return from the peak at to the cumulative return at 

time t. Furthermore, the maximum drawdown allows the assessment of the maximum percentage 

decrease in the returns of a portfolio. The formula for maximum drawdown is the following: 

The drawdown measure is often used in active portfolio management, where the drawdown of a 

portfolio would affect the investors in for example a mutual fund. If the losses are significant over 

a period, either due to unforeseen events or simply poor management, investors are likely to 

withdraw their investment, leading to potentially high losses for the actively managed portfolio 

(Checklov, Uryasev, & Zabarankin, 2005). Even though this thesis does not involve any assessment 

of active portfolio management, the drawdown, and especially the maximum drawdown, is seen as 

a good measure of the downside risk in a portfolio. 



 

 

7. Empirical Results 
In the following section, the empirical results will be presented. Section 7.1 presents the summary 

statistics, giving an overview of the data applied in the analysis. The merger arbitrage portfolio 

returns will then be presented and explained in section 7.2. Next, the results from the diagnostical 

testing will be commented on in section 7.3. In section 7.4, the results from the performance 

measures will be presented. The benchmarking results will be presented and explained in section 

7.5. Finally, the robustness tests will be presented in section 7.6. It should be noted that when 

referring to a specific year in the following sections, it is the announcement year. 

7.1 Summary statistics 

In section 5.1 the data selection process resulted in a deal sample of 2,256 transactions. However, 

several deals were excluded through different steps and for different reasons. The dataset showed a 

total of 8,432 public deals in Europe. As noted by Mitchell and Pulvino (2001) it is possible that 

the excluded transactions are systematically different from the retained ones. To get an overview 

of the differences between the total population in Europe and the sample, and secure that the 

sample is generalizable to the population, the two datasets are compared across deal types in table 

7.1, displayed by the year announced. Tables and figures for the population corresponding to the 

ones shown in this section can be found in appendix C. 

Table 7.1 
Population and sample: Number of deals for each deal type per year 

Population Sample 

Year All Cash Stock Combination Cash% Stock % Combination % All Cash Stock Combination Cash% Stock % Combination % 

1997 355 225 43 34 63% 12% 10% 33 25 4 4 76% 12% 12% 

1998 434 261 43 43 60% 10% 10% 72 55 12 76% 7% 17% 

1999 650 401 79 52 62% 12% 8% 181 126 26 29 70% 14% 16% 

2000 561 362 69 35 65% 12% 6% 172 123 31 18 72% 18% 10% 

2001 414 278 50 18 67% 12% 4% 112 82 19 11 73% 17% 10% 

2002 336 245 27 14 73% 8% 4% 80 61 11 8 76% 14% 10% 

2003 319 236 29 15 74% 9% 5% 97 75 12 10 77% 12% 10% 

2004 267 196 22 11 73% 8% 4% 67 52 7 78% 12% 10% 

2005 382 292 26 20 76% 7% 5% 101 79 13 9 78% 13% 9% 

2006 433 337 44 13 78% 10% 3% 132 115 11 6 87% 8% 5% 

2007 481 387 30 21 80% 6% 4% 176 151 12 13 86% 7% 7% 

2008 372 305 30 11 82% 8% 3% 132 120 4 91% 6% 3% 

2009 352 283 37 7 80% 11% 2% 93 81 4 87% 9% 4% 

2010 348 280 26 11 80% 7% 3% 92 80 4 87% 9% 4% 

2011 406 331 22 10 82% 5% 2% 85 77 7 91% 8% 1% 

2012 331 276 25 7 83% 8% 2% 83 73 2 88% 10% 2% 

2013 285 238 20 9 84% 7% 3% 69 58 5 84% 9% 7% 

2014 334 280 28 6 84% 8% 2% 92 77 10 5 84% 11% 5% 

2015 314 257 19 13 82% 6% 4% 93 74 10 80% 10% 11% 

2016 287 245 12 14 85% 4% 5% 74 64 4 6 86% 5% 8% 

2017 296 256 14 13 86% 5% 4% 96 81 6 9 84% 6% 9% 

2018 254 222 16 5 87% 6% 2% 67 54 4 81% 13% 6% 

2019 221 193 13 4 87% 6% 2% 57 50 2 88% 9% 4% 

Total 8,432 6,386 724 386 76% 9% 5% 2,256 1,833 240 183 81% 11% 8% 

Median 348 276 27 13 80% 8% 4% 92 77 6 84% 10% 8% 

As can be seen from table 7.1, the percentages of cash, stock and combination deals are slightly 

higher for the sample than for all European deals. However, the population also includes complex 
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transactions excluded from the sample, which affects the percentages downwards. The sample is 

therefore distributed among the different deal types in a similar way as for all European deals. In 

the sample, cash deals account for 81 %, stock deals 11 % and combination deals 8%. Most of the 

combination deals were announced before 2008, and afterwards there are several years with few 

new announcements. A portfolio consisting of all deals will therefore largely depend on the 

performance of cash deals, while the combination portfolios, and partly stock portfolios, will in 

several years be dependent on a few deals. 

Analyzing the sample further, the total number of deals per deal type and the total transaction 

value per year is illustrated below in figure 7.1. As discussed in section 3.4, economic cycles correlate 

with mergers and acquisitions activity, and thus impact the merger arbitrage returns. Figure 7.1 

shows that the merger activity correlates with the discussed merger waves shaped by economic 

cycles. The merger activity peaked in the years prior to the burst of the dot-com bubble in 2001 

and the financial crisis in 2008. In the following years after the bursts, the number of deals was 

modest. As with the number of deals, the total transaction value decreased drastically after the 

crisis and has not, in recent years, reached the highs of 1999 and 2006-2007. After the burst of the 

financial crisis and the end of the sixth merger wave, the total deal value first started to rise at the 

beginning of the seventh merger wave in 2010 but is still far from the previous tops. 
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Figure 7.1 
Sample: Total number of deals per deal type and total transaction vafoe 
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Table 7.2 displays the total and average transaction value for each deal type per year. Over the 

sample period the total transaction value amounted to USD 2.32 trillion, distributed in 54% cash 

deals, 20% stock deals and 26% in combination deals. There are also significant fluctuations in the 
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proportion of cash, stock and combination deals among the different years. Except for 2001, stock 

and combination deals had the highest total deal value in all years until 2003, while cash deals have 

since had the highest total transaction value per year. The highest percentage of cash offers were 

in 2009 with 92%. However, stock offers had the highest share in 1998 and combination deals in 

1999 with respectively 56% and 65%. An interesting aspect is that while stock and combination 

offers only account for 11 % and 8% of the number of deals, they account for as much as 20% and 

26% of the total transaction value. Deals where stock is an element of the consideration are therefore 

fewer in numbers, but accounts for a larger portion of the value. This is evident in the average 

transaction values, where cash deals have an average transaction value of 645 USDm, while stock 

and combination have average values of 1,876 USDm and 2,318 USDm. 

Table 7.2 
Sample: Total and average transaction value for each deal type per year 

USDm Total traJ1saction values Average transaction values 

Year All Cash Stock Combination Cash% Stock% Combination % All Cash Stock Combination 

1997 12,233 4,334 235 7,664 35% 2% 63% 371 173 59 1,916 

1998 21,308 8,488 11,999 821 40% 56% 4% 296 154 2,400 68 

1999 316,449 37,364 74,371 204,714 12% 24% 65% 1,748 297 2,860 7,059 

2000 108,869 27,335 53,399 28,136 25% 49% 26% 633 222 1,723 1,563 

2001 58,686 26,983 6,258 25,445 46% 11% 43% 524 329 329 2,313 

2002 39,041 15,200 1,938 21,903 39% 5% 56% 488 249 176 2,738 

2003 56,817 22,530 9,713 24,574 40% 17% 43% 586 300 809 2,457 

2004 18,587 12,038 1,447 5,101 65% 8% 27% 277 231 181 729 

2005 166,522 83,758 34,854 47,909 50% 21% 29% 1,649 1,060 2,681 5,323 

2006 334,774 219,032 96,291 19,451 65% 29% 6% 2,536 1,905 8,754 3,242 

2007 328,080 181,423 27,080 119,577 55% 8% 36% 1,864 1,201 2,257 9,198 

2008 80,614 53,682 25,842 1,089 67% 32% 1% 611 447 3,230 272 

2009 28,434 26,098 1,908 428 92% 7% 2% 306 322 239 107 

2010 44,742 32,557 9,851 2,333 73% 22% 5% 486 407 1,231 583 

2011 46,020 41,624 4,215 181 90% 9% 0% 541 541 602 181 

2012 30,823 28,205 2,447 171 92% 8% 1% 371 386 306 85 

2013 68,659 57,954 5,162 5,543 84% 8% 8% 995 999 860 1,109 

2014 55,562 33,082 19,249 3,231 60% 35% 6% 604 430 1,925 646 

2015 136,714 97,127 24,675 14,912 71% 18% 11% 1,470 1,313 2,742 1,491 

2016 132,187 107,151 14,654 10,381 81% 11% 8% 1,786 1,674 3,664 1,730 

2017 107,144 48,955 9,181 49,008 46% 9% 46% 1,116 604 1,530 5,445 

2018 65,987 45,836 3,978 16,173 69% 6% 25% 985 849 442 4,043 

2019 59,633 36,813 20,791 2,028 62% 35% 3% 1,046 736 4,158 1,014 

Total 2,317,883 1,247,571 459,540 610,773 54% 20% 26% 21,290 14,831 43,158 53,315 

Average 100,778 54,242 19,980 26,555 59% 19% 22% 1,774 645 1,876 2,318 

Max 334,774 219,032 96,291 204,714 92% 56% 65% 2,536 1,905 8,754 9,198 

Min 12,233 4,334 235 171 12% 2% 0% 277 154 59 68 

Figure 7.2 below presents the average duration in days for the different deal types announced each 

year. The average duration across all deals are 110 days. Cash deals have an average duration of 

108 days, while stock and combination deals have a duration of 120 and 114 days, respectively. As 

with the data sample of Mitchell and Pulvino (2001), there is no apparent pattern in the transaction 

duration. Seen in the context of the number of deals announced each year, illustrated in table 7.1, 

the duration does not, on average, span over multiple years. In years with few new announced deals 
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and a modest average transaction duration, the portfolios will in periods be invested in relatively 

few deals. Thus, being dependent on the performance of few investments and being exposed to large 

unsystematic risk. 

As discussed in section 6.6.1 it is desirable to be invested in a sufficient number of deals to be well

diversified. The MAIM portfolio attempts to take the diversification effect into account, by 

restricting the maximum portfolio investment to 10% in a single transaction, thus investing in at 

least the number of securities recommended by Evans and Archer (1968). However, the EW and 

VW portfolios created on stock deals, and especially combination deals, experience years with less 

securities invested than recommended by both Evans and Archer (1968) and Statman (1987). 

Merger arbitrage is however an event-driven strategy and determined by the number of announced 

transactions. Hence, an expanded scope is necessary to increase the number of investments. In 

addition, the EW and VW portfolios are constructed from a more theoretical perspective and mainly 

used to compare returns with prior research. 

Figure 7.2 
Sample: Average duration in days per year 
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Jetley and Ji (2010) documented a declining merger arbitrage spread m US deals. Figure 7.3 

illustrates the number of withdrawn deals per deal type and the arbitrage spread for the sample. 

There is no apparent declining trend in the arbitrage spread, nor a clear correlation with the merger 

activity. This may indicate more stable available arbitrage capital throughout the time period in 

Europe. The spread is widest for stock deals with an average spread of 10.79%, while cash deals 

have an average spread of 5.84% and combination deals 9.46%. It should be noted that deals with 

negative arbitrage spreads are excluded from the sample. The arbitrage spread divided between 

completed and withdrawn deals are illustrated in figure C.3 in appendix C. As noted by Mitchell 
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and Pulvino (2001), withdrawn deals have higher arbitrage spreads, on average. Compared to an 

arbitrage spread of 6.00% for successful deals, withdrawn deals have an average arbitrage spread 

of 10.84%. 

Figure 7.3 
Sample: Average arbitrage spread for each deal type per year 
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Table 7.3 below displays the number of deals per country, listed by region. The countries are 

assigned to a region based on the United Nations geoscheme for Europe (United Nations, 1999). 

However, Northern Europe has been divided into the British Islands and Nordic countries, and the 

Baltics has been assigned to Eastern Europe. A deal' s country is defined by the target's primary 

stock exchange. The sample consists of almost 42% deals in the UK, followed by 10% in France 

and 6.69% in Germany. Other countries such as Sweden, Norway, the Netherlands and Spain also 

has a significant amount of deals. However, several countries have very few deals, due to few initial 

deals in the population and lack of sufficient data. 
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Table 7.3 
Sample: Number of deals per region 

Number of deals per region 

The British Islands The Nordics Western Europe 

Ireland 10 Denmark 63 Austria 

United Kingdom 939 Finland 38 I3elgium 

Total 949 

Iceland 

Norway 

Sweden 

2 France 

126 Germany 

133 Luxembourg 

Netherlands 

Switzerland 

362 

Eastern Europe 

19 Bulgaria 

47 Czech Republic 

235 Estonia 

151 Hungary 

4 Latvia 

94 Lithuania 

42 Poland 

Romania 

Russia 

Slovakia 

592 

57 

Southern Europe 

2 Croatia 3 

6 Cyprus 5 

3 Greece 30 

7 Italy 95 

2 Macedonia 1 

8 Portugal 15 

78 Serbia 1 

3 Slovenia 7 

14 Spain 72 

1 

124 229 

As discussed in section 3.3 the merger arbitrage strategy involves several risk factors. It is therefore 

interesting to identify the dataset' s exposure to the different risk factors. To give an overview of 

the completion risk, table 7.4 displays the yearly completion rates for each deal type. The 

completion rate is 85.97%, on average. Cash deals have the highest completion rate at 87.27%, 

while stock deals and combination deals have completion rates at 81.22% and 80.15%. The 

completion rate of combination deals, and partly stock deals, is however highly affected by years 

with few deals. 

Table 7.4 
Sample: Completion rate 

Completion rate 

Year All Cash Stock Combination 

1997 87.88% 88.00% 75.00% 100.00% 

1998 83.33% 85.45% 60.00% 83.33% 

1999 82.87% 90.48% 65.38% 65.52% 

2000 87.79% 91.06% 83.87% 72.22% 

2001 91.96% 95.12% 89.47% 72.73% 

2002 91.25% 91.80% 100.00% 75.00% 

2003 86.60% 88.00% 91.67% 70.00% 

2004 91.04% 90.38% 87.50% 100.00% 

2005 87.13% 88.61% 84.62% 77.78% 

2006 76.52% 78.26% 63.64% 66.67% 

2007 87.50% 88.74% 83.33% 76.92% 

2008 84.85% 85.00% 100.00% 50.00% 

2009 84.95% 85.19% 87.50% 75.00% 

2010 81.52% 81.25% 75.00% 100.00% 

2011 92.94% 92.21% 100.00% 100.00% 

2012 89.16% 87.67% 100.00% 100.00% 

2013 82.61% 84.48% 50.00% 100.00% 

2014 84.78% 83.12% 100.00% 80.00% 

2015 87.10% 89.19% 88.89% 70.00% 

2016 71.62% 73.44% 50.00% 66.67% 

2017 86.46% 88.89% 83.33% 66.67% 

2018 88.06% 88.89% 88.89% 75.00% 

2019 89.47% 92.00% 60.00% 100.00% 

Average 85.97% 87.27% 81.22% 80.15% 
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Another important risk factor discussed is the regulatory involvement and approval risk. Cross

border transactions further complicate the regulatory element as several jurisdictions are involved. 

Table 7.5 illustrates the number of regulatory involvements and cross-border mergers and 

acquisitions. The sample consists of around 52% cross-border and 48% domestic transactions, while 

46% of the sample have had regulatory involvement of some sort. Thomson mergers and acquisition 

database does not provide in-depth data of the type of involvement, and around 50% of the 1,033 

cases of involvement are unspecified. However, the statistics indicate the extent of regulatory 

involvement, which has increased throughout the sample period. Over half of the involvements are 

by the European commission, however as mentioned, the European commission has only blocked 

30 deals since 1990. 

Year 

1997 

1998 

1999 

2000 

2001 

2002 

2003 

2004 

2005 

2006 

2007 

2008 

2009 

2010 

2011 

2012 

2013 

2014 

2015 

2016 

2017 

2018 

2019 

Total 

All 

33 

72 

181 

172 

112 

80 

97 

67 

101 

132 

176 

132 

93 

92 

85 

83 

69 

92 

93 

74 

96 

67 

57 

2,256 

Table 7.5 
Sample: Regulatory involvement and cross-border deals 

Regulatory involvement 

Yes No Yes% 

8 25 24% 

13 

41 

44 

41 

9 

23 

19 

41 

64 

97 

69 

39 

47 

51 

43 

34 

68 

61 

56 

69 

49 

47 

1,033 

59 

140 

128 

71 

71 

74 

48 

60 

68 

79 

63 

54 

45 

34 

40 

35 

24 

32 

18 

27 

18 

10 

1,223 

18% 

23% 

26% 

37% 

11% 

24% 

28% 

41% 

48% 

55% 

52% 

42% 

51% 

60% 

52% 

49% 

74% 

66% 

76% 

72% 

73% 

82% 

46% 

No% 

76% 

82% 

77% 

74% 

63% 

89% 

76% 

72% 

59% 

52% 

45% 

48% 

58% 

49% 

40% 

48% 

51% 

26% 

34% 
24% 

28% 

27% 

18% 

54% 

Cross-border 

Cross-border Domestic Cross-border % Domestic % 

16 17 48% 52% 

33 

82 

70 

55 

30 

37 

25 

47 

54 

86 

73 

50 

53 

53 

45 

39 

60 

57 

52 

46 

42 

35 

1,140 

39 

99 

102 

57 

50 

60 

42 

54 

78 

90 

59 

43 

39 

32 

38 

30 

32 

36 

22 

50 

25 

22 

1,116 

46% 

45% 

41% 

49% 

38% 

38% 

37% 

47% 

41% 

49% 

55% 

54% 

58% 

62% 

54% 

57% 

65% 

61% 

70% 

48% 

63% 

61% 

52% 

54% 

55% 

59% 

51% 

63% 

62% 

63% 

53% 

59% 

51% 

45% 

46% 

42% 

38% 

46% 

43% 

35% 

39% 

30% 

52% 

37% 

39% 

48% 

Several other risk factors were discussed in section 3.3. Hostile takeovers and defense mechanisms 

were highlighted to affect the probability of success and consequently the returns. Table C.5 in 

appendix C shows that defense mechanisms are used in very few cases. In addition, only 47 deals 

are classified as hostile takeovers, as seen in table C.6 appendix C. The impact from hostile 

takeovers on the returns is therefore limited. Large shareholders or family ownership were 
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highlighted as a potential risk as they could block deals. Table C.7 in appendix C shows that very 

few deals involve family ownership. Comparing the sample summary statistics to the population in 

appendix C, no systematic differences are found, except for a slightly higher percentage of 

regulatory deals in the sample. 

7.2 Portfolio returns 

This section will present the returns of the constructed merger arbitrage portfolios. Firstly, the 

annual returns of each portfolio will be presented in section 7.2.1 and compared to the returns of a 

market portfolio and a comparable index. Secondly, the portfolios' cumulative returns are presented 

in 7.2.2. Lastly, the currency effect on the returns will be assessed in section 7.2.3. 

7.2.1 Annual returns 

This section presents the annual returns of the EW, VW and MAIM portfolios. To assess the 

returns of the portfolios, they are also compared to the previously chosen market portfolio. 

Furthermore, a merger arbitrage index is used to compare the portfolio returns to an index following 

the same strategy. As presented in section 5.3, no index is available for the whole period and two 

indices will be utilized. The indices are essentially passively managed portfolios, but invests in the 

best possible deals globally, based on the investment criteria. Furthermore, the amount of deals is 

also often set to a maximum of 40-50 deals. Thus, the indices are not directly comparable to the 

portfolios of this thesis but will function as a benchmark. 

Table 7.6 below presents the yearly returns, annualized monthly arithmetic mean, annualized 

monthly geometric mean, annualized monthly standard deviation and number of years with positive 

returns for the EW portfolios, as well as the market portfolio and the indices over the period. 

Overall, the EW portfolios perform very well, with a geometric mean of 17.63% for all deal types. 

The market has a geometric mean of 6.87% and the indices have a geometric mean of 6.65%. Thus, 

the EW portfolio on average outperforms both the market and the index with higher yearly returns 

over the period. 

The EW portfolios also have few years with negative returns, relative to the market portfolio. The 

portfolio consisting of all deal types only has two years with negative returns, in 2005 and 2008, 

where the latter might be due to the onset of the financial crisis. Furthermore, it also has a lower 

standard deviation of 11.24%, relative to the market portfolio's standard deviation of 17.56%. 

However, the indices have a much lower standard deviation, at just 3.69%. 

The cash deals also only have two years with negative returns, in 2008 and 2010, where the former 

can be related to the financial crisis. Thus, the portfolio performs very well, with a geometric 

average of 17.20%, well above the market portfolio and the indices, but lower than the portfolio of 

all deals. Due to the high amount of cash deals, the portfolio of all deals has relatively similar 
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returns. However, the standard deviation 1s higher than that of the portfolio with all deals, at 

13.11% per year. 

For the stock deals, there are eight years with negative returns, with no clear pattern. However, 

there are indications that the stock deals are becoming less profitable in the later years. 

Furthermore, the stock deals have the lowest geometric mean per year, at 10.49%. Overall, the 

stock portfolio is also more volatile, with a standard deviation of 21.60%. The increased volatility 

might be because there are fewer deals in the stock portfolio. 

Lastly, the combination deals have negative returns in five years, with the lowest return at -23.90% 

in 2001, following the dot-com bubble, being the only portfolio to have been considerably affected 

by this event. However, it is still the best performing portfolio, with a geometric mean return of 

20. 79%. It is also very volatile, with returns ranging from the overall lowest return of -23.90% to 

75.20%, which leads to the highest standard deviation of 22.58%. 

Table 7.6 
Annual returns: Equal-weighted portfolios 

Benchmarks Equal-weighted 

Year Market Indices All Cash Stock Combination 

1997 20.17% 14.73%* 15.03% 17.52% 2.07% 9.59% 

1998 25.40% 5.93%* 47.50% 51.30% 88.62% 45.19% 

1999 20.39% 16.03%* 21.49% 16.06% 31.40% 36.35% 

2000 -10.25% 17.48%* 21.45% 27.87% 19.93% O.o7% 

2001 -20.44% 3.55%* 8.99% 3.03% 11.42% -23.90% 

2002 -13.32% -1.09%* 26.41% 32.10% 13.94% -7.26% 

2003 41.19% 5.36%* 36.87% 38.19% -7.17% 34.81% 

2004 23.75% 4.77%* 23.46% 25.74% 8.02% 24.94% 

2005 11.41% 4.68%* -0.49% 1.51% 5.97% -16.11% 

2006 37.83% 12.79%* 29.89% 29.07% 23.20% 61.53% 

2007 14.67% 11.75%* 15.62% 15.25% -0.00% 33.30% 

2008 -45.72% -1.24%* -19.13% -23.19% -3.32% -5.81% 

2009 35.38% 11.48%* 51.67% 48.53% 62.58% 25.43% 

2010 6.43% 6.21%* 4.16% -0.47% 2.29% 33.95% 

2011 -13.11% -0.25%* 21.34% 21.62% -1.11% 35.26% 

2012 20.80% 6.27%* 21.95% 19.81% 5.82% 59.63% 

2013 27.93% 8.70%** 25.95% 21.53% 23.02% 75.20% 

2014 -6.35% 6.20%** 1.89% 0.14% -10.02% 23.30% 

2015 -0.48% 2.33%** 6.92% 6.08% 2.67% 9.08% 

2016 -0.07% 5.62%** 20.19% 21.27% -2.71% 46.96% 

2017 28.00% 6.70%** 31.51% 34.38% -7.74% 40.70% 

2018 -13.70% 2.56%** 6.49% 6.67% -1.42% -2.47% 

2019 24.50% 5.03%** 10.16% 10.05% 16.28% 1.85% 

Arithmetic mean 8.55% 6.72% 18.35% 18.17% 12.96% 23.77% 

Geometric mean 6.87% 6.65% 17.63% 17.20% 10.49% 20.79% 

Standard deviation 17.56% 3.69% 11.24% 13.11% 21.60% 22.58% 

Positive years 14 20 21 21 15 18 

* indicates the years where the Hennessee Group LLC Merger Arbitrage Index is used and ** the years where the IQ 

Merger Arbitrage Index is used. 
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Table 7.7 below shows the annual return characteristics for the VW portfolios. The returns are 

quite different from the EW portfolio, with a geometric mean return of 12.06% for the portfolio of 

all deals. Furthermore, years with negative returns are more common, with returns below zero in 

five years. Even so, the losses are generally small and are outweighed by high returns in many 

years. The underperformance relative to the EW portfolio indicate that deals where the target has 

a lower market capitalization generally outperforms deals where the target has a higher market 

capitalization, as the latter deals are given higher weights in the VW portfolio. Furthermore, the 

portfolio has a standard deviation of 12.67%, thus making it more volatile than the EW portfolio. 

The cash deals exhibit the same number of negative years, with negative returns in 2001, 2008, 

2014, 2015 and 2019, where the first two years are most likely related to the dot-com bubble and 

the financial crisis, respectively. Thus, the portfolio is affected by large negative market events. 

This portfolio also performs worse than its EW counterpart, with a yearly geometric mean of 

11.69%. Furthermore, the standard deviation is again higher in the VW cash portfolio, at 13.34%. 

The portfolio of stock deals exhibits negative returns in nine years and is the portfolio that incurs 

the highest losses during the financial crisis. Overall, the stock portfolio is also the poorest 

performing portfolio, both for EW and VW portfolios, with a geometric mean of just 4.94% for the 

VW portfolio and the highest single year loss of 36. 77% in 2002. Once again, it has a high standard 

deviation relative to the other portfolios, at 22. 7 4%. 

Lastly, the combination portfolio is again very volatile, with the highest and the second lowest 

returns, at 92.82% and -33.70%. Thus, it has a high standard deviation of 25.44%, the highest 

among the portfolios. Again, it incurs large losses in 2001 and 2005, which is followed by high 

returns in 2006. All in all, it incurs losses in six years. As with the EW portfolio, the combination 

portfolio is the best performing portfolio, with an annual geometric average of 17. 78%, clearly 

outperforming both the market portfolio and the indices. 
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Table 7.7 
Annual returns: Value-weighted portfolios 

Benchmarks Value-weighted 

Year Market Indices All Cash Stock Combination 

1997 20.17% 14.73%* 20.94% 18.94% 2.07% 19.37% 

1998 25.40% 5.93%* 23.47% 24.63% 69.03% 41.51% 

1999 20.39% 16.03%* -1.40% 13.75% 36.74% -31.22% 

2000 -10.25% 17.48%* 4.60% 7.17% 9.84% -1.63% 

2001 -20.44% 3.55%* 6.39% -3.46% 27.17% -33.70% 

2002 -13.32% -1.09%* 3.47% 5.71% -36.77% -8.14% 

2003 41.19% 5.36%* 35.46% 44.62% -3.41% 44.58% 

2004 23.75% 4.77%* 17.61% 21.51% -6.56% 42.73% 

2005 11.41% 4.68%* 1.87% 4.65% 9.33% -19.05% 

2006 37.83% 12.79%* 49.75% 48.41% 12.06% 92.82% 

2007 14.67% 11.75%* 28.52% 23.82% 12.54% 40.38% 

2008 -45.72% -1.24%* -1.30% -3.46% -23.40% -7.61% 

2009 35.38% 11.48%* 7.07% 4.02% 54.53% 23.44% 

2010 6.43% 6.21%* 10.36% 5.72% -4.02% 29.46% 

2011 -13.11% -0.25%* 10.27% 18.29% -11.27% 42.95% 

2012 20.80% 6.27%* 21.62% 17.81% -0.11% 57.45% 

2013 27.93% 8.70%** 15.74% 7.48% 12.86% 66.90% 

2014 -6.35% 6.20%** -5.81% -12.36% -6.71% 11.00% 

2015 -0.48% 2.33%** -5.65% -14.35% 3.04% 15.71% 

2016 -0.07% 5.62%** 7.69% 9.10% 2.22% 44.88% 

2017 28.00% 6.70%** 29.43% 28.63% 1.54% 29.40% 

2018 -13.70% 2.56%** 16.57% 23.91% -15.09% 0.79% 

2019 24.50% 5.03%** -0.97% -1.60% 21.31% 1.73% 

Arithmetic mean 8.55% 6.72% 12.94% 12.67% 7.41% 21.37% 

Geometric mean 6.87% 6.65% 12.06% 11.69% 4.94% 17.78% 

Standard deviation 17.56% 3.69% 12.67% 13.34% 22.74% 25.44% 

Positive years 14 20 18 18 14 17 

* indicates the years where the Hennessee Group LLC Merger Arbitrage Index is used and ** the years where the IQ 

Merger Arbitrage Index is used. 

The EW and VW portfolios are, as mentioned, theoretical. Thus, to attempt to correct for this, the 

MAIM is presented in table 7.8 below. The returns for the portfolio of all deals are clearly lower, 

with a geometric mean of 8.65% for the portfolio of all deals, down from 17.63% for the EW 

portfolio. Thus, there is a clear impact of the limitations and transaction costs on the returns. 

However, looking at the VW portfolio's geometric mean of 12.06%, the reduction is not as drastic, 

hence the portfolio still performs better than both the market portfolio and the indices. 

Furthermore, it is now the best performing portfolio out of all deal types. This is mostly due to the 

limitation of 40 deals at a time. There are less days without deals and thus less days where the 

return is equal to the risk-free rate in the portfolio of all deals. Losses are incurred in five years, 

with 2008 being the biggest at -28.20%. Furthermore, the standard deviation is down to 10.99%. 
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The portfolio of cash deals also has a considerably lower geometric mean return of 7.69%, well 

below the returns of the EW and VW portfolios. The portfolio incurs losses in six years, and these 

are mostly concentrated around the years surrounding the dot-com bubble and the financial crisis. 

However, it still outperforms both the market and the indices. Furthermore, the standard deviation 

also drops to 12.38%, which is lower than the market, but still higher than the indices. 

The stock portfolio also sees a substantial drop in geometric mean returns, with a yearly return of 

3.67%. It is the worst performing portfolio, possibly because it has the highest transaction costs 

since it invests in both the target and the acquirer. However, it now only incurs losses in four years. 

Most likely, this comes from the restriction that the portfolio can only invest in 40 deals at a time, 

thus indicating that the deals with the most extreme losses have been excluded. Furthermore, the 

standard deviation also drops to 6.25%, which is lower than both the EW and the VW portfolio. 

Surprisingly, the combination portfolio is now the second worst portfolio, that is, looking at the 

geometric mean. From being the portfolio with the highest geometric mean in both the EW and 

the VW portfolio, it now has a geometric mean of 4.20%. One explanation could be that the number 

of combination deals has decreased in the later years of the dataset. Thus, the average transaction 

cost per deal over the total time period increases, as the transaction costs are significantly larger 

in the early part of the dataset. However, it only occurs losses in 2000, 2002 and 2005. Lastly, it 

has a standard deviation of 5.34%, which is the lowest of all portfolios, but still higher than that 

of the indices. 
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Table 7.8 
Annual returns: MAIM portfolios 

Benchmarks MAIM returns 

Year Market Indices All Cash Stock Combination 

1997 20.17% 14.73%* 1.63% 2.65% 3.17% 5.42% 

1998 25.40% 5.93%* 12.70% 6.23% 10.81% 2.25% 

1999 20.39% 16.03%* -0.17% -3.24% 3.74% 4.08% 

2000 -10.25% 17.48%* 5.19% 8.86% 10.58% -7.41% 

2001 -20.44% 3.55%* -5.05% -9.52% 6.37% 1.55% 

2002 -13.32% -1.09%* 8.71% 13.63% 6.48% -4.52% 

2003 41.19% 5.36%* 20.26% 20.98% 1.58% 9.23% 

2004 23.75% 4.77%* 12.81% 14.28% 1.32% 4.21% 

2005 11.41% 4.68%* -10.31% -8.57% 1.16% -7.24% 

2006 37.83% 12.79%* 20.39% 17.80% 12.96% 14.43% 

2007 14.67% 11.75%* 4.93% 5.09% 0.45% 11.06% 

2008 -45.72% -1.24%* -28.20% -32.85% 4.94% 7.30% 

2009 35.38% 11.48%* 48.70% 45.93% 7.74% 4.53% 

2010 6.43% 6.21%* -1.80% -6.07% -1.17% 3.41% 

2011 -13.11% -0.25%* 15.40% 15.57% -0.09% 3.27% 

2012 20.80% 6.27%* 15.29% 13.27% 2.56% 4.90% 

2013 27.93% 8.70%** 20.05% 15.85% 3.91% 11.90% 

2014 -6.35% 6.20%** 1.34% -0.40% -0.94% 5.44% 

2015 -0.48% 2.33%** 6.38% 5.54% 0.13% 1.37% 

2016 -0.07% 5.62%** 19.55% 20.60% 2.03% 4.03% 

2017 28.00% 6.70%** 30.97% 34.57% -2.06% 14.66% 

2018 -13.70% 2.56%** 6.24% 6.54% 3.35% 3.57% 

2019 24.50% 5.03%** 17.54% 17.16% 7.09% 2.74% 

Arithmetic mean 8.55% 6.72% 9.29% 8.50% 3.87% 4.35% 

Geometric mean 6.87% 6.65% 8.65% 7.69% 3.67% 4.20% 

Standard deviation 17.56% 3.69% 10.99% 12.38% 6.25% 5.34% 

Positive years 14 20 18 17 19 20 

* indicates the years where the Hennessee Group LLC Merger Arbitrage Index is used and ** the years where the IQ 

Merger Arbitrage Index is used. 

7.2.2 Cumulative returns 

To better assess the actual performance of the portfolios relative to the market portfolio and indices, 

as well as relative to each other, the cumulative returns will be presented. Thus, an investment of 

$100 in 1997, held until 2019, in each of the portfolios will be compared, to see which investment 

yields the highest returns. To make the results more comparable, the y-axis in the graphs of the 

cumulative returns for the EW and VW portfolios have been presented in a logarithmic scale. 
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Figure 7.4 
Cumulative returns: Equal-weighted portfolios 
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Figure 7.4 above shows the EW portfolios. As expected from the geometric mean returns, all 

portfolios outperform the market and the indices. The investment of $100 in the portfolio of all 

deals is worth $4,190, while the portfolio of cash deals accumulates to $3,850 in 2019. As previously 

noted, the portfolio of all deals follows the portfolio of cash deals very closely, due to the high 

percentage of cash deals, both leading to considerable returns over the period. The portfolio of stock 

deals is the poorest performing portfolio and leads to a holding of $992 in 2019. 

The combination portfolio outperforms all other portfolios with the highest cumulative return, as 

previously indicated by the annual geometric mean. Even so, it starts out relatively poor, with a 

cumulative return below the indices in 2002-2003. However, from 2005 it has a significant increase 

in the returns and the initial investment of $100 is worth $7,710 at the end of 2019. Thus, the 

combination portfolio is performing extremely well. This indicates that it is better to invest in the 

portfolio of combination deals, rather than trying to diversify with different deal types. The reason 

for the overperformance of the portfolio of all deals relative to the cash portfolio must therefore be 

due to the performance of the combination portfolio. 
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Figure 7.5 
Cumulative returns: Value-weighted portfolios 
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Figure 7.5 above shows the cumulative returns for all VW portfolios. The performance of the 

portfolios is now worse, relative to the EW portfolios, but most of the portfolios still outperform 

the indices and the market portfolio. Again, the combination portfolio is the best performing 

portfolio. However, it performs worse in the beginning, and is down almost 40% by 2003. Even so, 

the portfolio performs well from 2003 until 2019, with the initial investment of $100 ending up 

being worth $4,310. The portfolio of all deals and cash deals still match each other, and in the end 

the difference is just above $100, with the cash deals worth $1,273 and the portfolio all deals worth 

$1,371. 

The only portfolio that does not outperform the market portfolio and the indices is the stock 

portfolio. It has a significant return at the beginning of 2002, with the initial investment of $100 

worth almost $360. However, from there on the stock portfolio performs poorly and ends up being 

worth $303. As noted earlier, the VW portfolios perform worse than the EW portfolios, thus 

increasing the suspicion that deals where the target company has a lower market capitalization 

performs better than those where the target has a higher market capitalization. 
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Figure 7.6 
Cumulative returns: MAIM portfolios 
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Lastly, figure 7.6 presents the MAIM portfolios. As was made clear in the previous analysis of the 

annual returns, the returns of the MAIM portfolios are more moderate. Only the portfolios of all 

deal types and cash deals outperform the market and the indices. As previously noted, the portfolio 

of all deals is the best performing portfolio, where the initial investment of $100 is worth $67 4 in 

2019. The portfolio of cash deals has the second best holding in 2019. It closely mirrors the portfolio 

of all deals, until 2002, when the increase in the value of the combination and stock portfolios leads 

to an increase in the value of the portfolio of all deals. The portfolio starts out relatively poor and 

loses a lot of value during the financial crisis. However, after the financial crisis, it performs very 

well and ends up being worth $549 in 2019. 

The combination portfolio has low cumulative returns and at the beginning of 2006, after nine 

years, it has only increased $6 in value. It also ends up being worth the second least in 2019, at 

$258. As with the VW portfolio, the MAIM stock portfolio has a relatively good performance until 

2003, before it moves a little up and down, and ends up being worth only $229, making it the worst 

performing portfolio. The stock and combination portfolios are relatively unaffected by the dot-com 

bubble. They are not substantially affected by the financial crisis around 2008-2009 either, but the 

cumulative returns of the portfolios of all and cash deals are negatively affected. Interestingly, the 

indices are almost completely unaffected by market movements, possibly due to the short exposure 
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to the market. Overall, it is clear that many of the portfolios' cumulative returns are significantly 

affected by the limitations and transaction costs of the MAIM portfolios. 

7.2.3 Currency effect 

As mentioned in section 6.5, it is insightful to isolate the currency effect as the investments are 

denominated in multiple currencies and the domestic currency for the investor is USD. The currency 

effect is as mentioned, affected by both the proportion invested in each currency and the 

fluctuations in the exchange rate between the announcement and resolution date. Regarding the 

proportion invested, around 42% of the deals are invested in the UK, which uses pound, and another 

37% is invested in countries currently using Euro. 14% is invested in the Scandinavian countries, 

where the Danish krone is pegged to the Euro through ERM II. As several countries were part of 

ERM before 1999 and later have adopted Euro or pegged their currency to Euro, the EUR/USD 

fluctuations in addition to fluctuations in GBP /USD is important for the overall currency effect. 

The percentages in each country is however only an indication of the currency exposure as the 

weighting depends on several other factors. 

Regarding the impact from the currency fluctuations, the average deal duration is, as mentioned, 

110 days. Hence, each investment is exposed to currency fluctuations on average 110 days. As 

displayed in figure D.1 in appendix D, the two most influential currencies for the total currency 

effect, GBP and EUR, has in the sample period fluctuated in years, but in the long-term stayed 

somewhat stable. This is supported by figure D.2 in appendix D, which displays the currency 

development for several European currencies. Some years show large fluctuations, exemplified by 

the Russian ruble devaluation in 1998 as a consequence of the Russian financial crisis (Slay, 1999). 

However, after the Russian ruble lost two-thirds of its value, the currency has stayed somewhat 

stable compared to USD. For such fluctuations to significantly impact the performance, a large 

part of the portfolio needs to be invested at the time of devaluation, which is rarely the case. The 

currency effect is therefore expected to be relatively stable across the whole time period, but with 

fluctuations in some years. 

Table 7.9 below displays the currency effect for each deal type for the EW portfolios. As expected, 

substantial fluctuations occur in some years, but on average the currency effect is limited, with a 

geometric mean of -0.29% for all deals. Overall, the EW portfolio of all deals resulted in a geometric 

mean of 17.63%. Thus, taking currency effect into account, the true merger arbitrage return is 

approximately 17.92%. The most significant effect is for the stock portfolio with a geometric mean 

of -1.07%. Both the cash and combination portfolios have geometric means close to -0.30% 

throughout the period. However, in some years the currency effect is substantial with over 10% 

impact. The portfolio of all deals experiences the largest currency effect in 2017, with a positive 

effect of 14.15%, which means that 45% of the return in 2017 is due to the currency effect. The 
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opposite effect is evident in 2014, where the currency effect reduced the true merger arbitrage return 

by 12.02%. 

Table 7.9 
Currency effect: Equal-weighted portfolios 

Currency effect 

All Cash Stock Combination 

1997 -6.27% -6.81% -0.05% 2.03% 

1998 1.18% 2.19% -0.70% 1.45% 

1999 -7.32% -7.90% 1.23% -8.92% 

2000 -5.35% -8.04% -1.38% -1.33% 

2001 -3.38% -4.28% 5.87% -1.34% 

2002 11.57% 17.32% -10.97% 10.72% 

2003 13.80% 15.95% -3.26% 17.30% 

2004 6.93% 9.16% -3.43% 4.55% 

2005 -9.77% -12.00% 0.41% -3.80% 

2006 10.55% 11.91% 0.16% 15.27% 

2007 5.83% 7.53% -9.72% 8.71% 

2008 -9.30% -10.09% 1.88% -20.25% 

2009 5.39% 5.62% -13.37% -5.26% 

2010 -2.23% -4.71% 1.57% -9.28% 

2011 -1.80% -1.48% -0.95% 1.66% 

2012 4.61% 4.54% -1.04% 13.78% 

2013 3.35% 2.77% 0.42% 13.57% 

2014 -12.02% -13.16% 0.01% -13.14% 

2015 -7.01% -8.32% 0.14% -9.29% 

2016 -6.48% -5.34% 2.65% -19.16% 

2017 14.15% 15.40% -0.83% 15.82% 

2018 -3.42% -4.92% 0.41% -6.35% 

2019 -2.25% -2.26% 0.79% -6.92% 

Arithmetic mean -0.07% 0.00% -1.00% -0.07% 

Geometric mean -0.29% -0.29% -1.07% -0.37% 

Looking at the currency effect for the VW portfolios in table 7.10 below, a similar pattern to the 

EW portfolio is shown. For example, after taking the currency effect into account, the portfolio of 

all deals has a true merger arbitrage return of around 12.32%, up from 12.06%. The geometric mean 

shows under 1 % currency effect for each of the portfolios. As with the EW portfolio, some years 

have considerably more than 10% currency effect. The currency effect in 2017 is somewhat lower, 

mainly due to large negative effects of the stock deals. However, 2014 also yields a large negative 

effect, while 2002, 2003 and 2006 yields large positive effects. 
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Table 7.10 
Currency effect: Value-weighted portfolios 

Currency effect 

Year All Cash Stock Combination 

1997 -5.86% -10.61% -0.07% 1.88% 

1998 0.55% -0.36% -0.80% 0.40% 

1999 -8.39% -10.08% 1.37% -7.57% 

2000 0.02% -7.95% -1.31% 3.39% 

2001 -4.96% -5.09% 2.23% -1.48% 

2002 14.99% 16.82% -8.82% 11.57% 

2003 18.37% 22.46% 2.37% 20.81% 

2004 6.21% 7.15% -0.77% 6.41% 

2005 -9.46% -11.95% -0.14% -4.70% 

2006 12.95% 15.64% 1.69% 19.73% 

2007 8.09% 9.98% 1.02% 8.32% 

2008 -6.83% -4.54% 1.05% -17.43% 

2009 -0.79% -1.22% 4.82% -3.89% 

2010 -4.60% -5.40% 1.11% -10.99% 

2011 -4.15% -1.75% 0.63% 1.90% 

2012 4.13% 3.81% 2.24% 14.20% 

2013 1.18% -0.60% -0.96% 14.66% 

2014 -11.48% -14.49% 0.02% -11.32% 

2015 -4.38% -8.51% -0.02% -3.60% 

2016 -4.91% -1.71% -12.96% -11.69% 

2017 9.41% 10.67% -12.89% 14.51% 

2018 -5.64% -6.27% -0.06% -6.26% 

2019 -0.69% 0.79% 0.60% -6.37% 

Arithmetic mean 0.00% -0.16% -0.86% 0.63% 

Geometric mean -0.26% -0.50% -0.99% 0.29% 

The currency effect in the MAIM portfolio, shown in table 7.11, also show a similar pattern with a 

geometric means close to zero for all portfolios and some years with considerable currency effect. 

As the returns on average in all portfolios and across all weightings are not significantly affected 

by the currency fluctuations, an investor does not face large currency effects in the long-term. 

However, an investor only investing in some years may be highly affected by currency fluctuations. 

Some of the reason why the currency effect is close to zero in the long-term, is both due to a relative 

stable currency and that some of the appreciation in one currency is offset by a depreciation of 

another currency. 
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Table 7.11 
Currency effect: MAIM portfolios 

Currency effect 

Year All Cash Stock Combination 

1997 -1.19% -1.32% -0.02% -0.22% 

1998 0.48% 0.79% -0.03% -0.10% 

1999 -6.15% -6.90% 0.18% -2.83% 

2000 -4.68% -6.97% -0.75% -1.65% 

2001 -2.84% -3.67% 1.54% -2.22% 

2002 9.96% 14.92% -4.55% 3.05% 

2003 12.02% 13.89% -1.30% 7.61% 

2004 6.34% 8.33% -0.83% 0.84% 

2005 -8.81% -10.81% 0.04% -1.47% 

2006 9.41% 10.54% 0.05% 2.51% 

2007 4.86% 7.04% -5.03% 1.25% 

2008 -8.06% -8.54% 0.05% -1.97% 

2009 5.77% 5.98% 0.01% -0.11% 

2010 -2.19% -4.65% 0.98% -0.75% 

2011 -1.71% -1.41% -0.26% 0.51% 

2012 4.36% 4.29% -0.03% 1.32% 

2013 3.19% 2.64% 0.16% 1.16% 

2014 -11.95% -13.09% -0.16% -1.85% 

2015 -6.98% -8.28% 0.12% -3.52% 

2016 -6.45% -5.31% -0.57% -3.87% 

2017 13.80% 15.72% -0.18% 5.42% 

2018 -3.36% -4.87% 0.29% -1.03% 

2019 -1.53% -1.72% 0.08% -0.53% 

Arithmetic mean 0.09% 0.18% -0.42% 0.05% 

Geometric mean -0.13% -0.11% -0.43% 0.03% 

7.2.4 Section summary 

The results of the analysis of the portfolio returns prove that the merger arbitrage strategy 

theoretically provides very high returns over a long time period. Only three out of twelve portfolios 

were outperformed by the merger arbitrage indices and the market portfolio. Generally, the 

combination deals outperform the other deal types, with the highest cumulative returns, and the 

portfolio with the highest returns is the EW portfolio of combination deals. The portfolio of stock 

deals is generally the worst performing portfolio. However, it still provides investors with 

considerable returns. Furthermore, all EW portfolios outperformed their VW counterparts, 

implying that deals with small target firms outperform large target firms. 

However, out of the MAIM portfolios, only the portfolios of all deals and cash deals outperform the 

indices and the market portfolio. Thus, introducing practical limitations and transaction costs 

clearly reduces the cumulative returns of the strategy. This leads to a poorer performance for the 

combination portfolio and the portfolio of all deals is the best performing portfolio. Furthermore, 

substantial influence of the currency movements is found in some years, but on average over the 
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period, the currency effect is much smaller. Thus, the currency differences have little influence in 

the long-term but can significantly affect the returns of a short-term investor. 

7.3 Results from diagnostic tests 

This part will present the results from the diagnostic tests used to assess whether the O1S 

assumptions are met in the full sample regressions in 7.5.1, as well as the robustness tests in 7.6. 

The tests are made using Stata and are based on the methods explained in appendix B.2. For the 

full sample, the results can be found in appendices E.1 and E.2. For the subsamples used in the 

robustness tests, the results can be found in appendices E.3 and E.4. As the main benchmarking 

model used in this thesis is the FF6 model, the comments will focus on the results from this model. 

Furthermore, a 5% significance level is used to assess whether the null hypothesis holds or not. 

Two other earlier studies on merger arbitrage report some results from diagnostical testing. The 

first is Baker and Sava§oglu (2002), who report the use of heteroskedasticity-robust standard errors. 

The second is Maheswaran and Yeah (2005), who report the use of Newey-West standard errors 

also due to heteroskedastic errors. 

Firstly, the linearity assumption is tested by plotting the dependent variables, that is, the returns 

of the portfolios of all deals, cash deals, stock deals and combination deals , against the independent 

variables, which is the excess returns of the market portfolio, and the SMB, HML, RMW, CMA 

and WML portfolios. Appendix E.1 shows the scatterplots of the dependent variables against the 

independent variables for the EW, VW and MAIM portfolios for the full sample, while appendix 

E.3 shows the scatterplots for the subsamples. None of the scatterplots imply a strong nonlinear 

relationship between the dependent variables and the independent variables. Thus, the linearity 

assumption is regarded as fulfilled. 

To test whether the variance in the error terms are constant or not, the Breusch-Pagan test for 

heteroscedasticity is used. As tables E.4, E.8 and E.12 show in appendix E.2, the test results 

indicate a high degree of heteroscedasticity in the full sample. The null hypothesis of constant 

variance is rejected for all portfolios, with significant p-values at the 5%-level for all portfolios and 

deal types. Appendix E.4 indicates that 81 out of 103 portfolios in the subsamples also suffer from 

heteroscedastic errors. Due to the nature of the data, the heteroscedasticity is expected. The number 

of deals in the merger arbitrage portfolios vary greatly, and as previously discussed, the deals often 

come in so-called merger waves. This clustering of the deals over time may lead to changes in the 

volatility of the portfolio's returns. Thus, these portfolios are corrected for heteroscedasticity by 

running a regression with Newey-West standard errors. This increases the estimated standard errors 

and corrects for the problem with non-constant variance. 

Furthermore, the Breusch-Godfrey test is used to test for autocorrelation in the error terms. As 

seen in table E.4, E.8 and E.12 in appendix E.2, the results from this test indicate that in eleven 
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out of twelve cases, the null hypothesis of no autocorrelation is not rejected at the 5%-level. 

However, for the portfolio of stock deals in the MAIM portfolio, there is evidence of autocorrelated 

error terms with the null hypothesis being rejected at the 5%-level. Furthermore, appendix E.4 

shows that the null hypothesis is rejected in 18 out of 103 portfolios in the subsamples. Thus, the 

data for these portfolios is corrected by using Newey-West standard errors. For the rest of the 

portfolios, the Newey-West standard errors are used only to correct for heteroscedasticity, and not 

for autocorrelation. 

The individual dependent and independent variables are tested for unit roots through the 

Augmented Dickey-Fuller test, which is often used to test for stationarity. The presented p-values 

are the MacKinnon (1994) approximate p-values. The results from the Dickey-Fuller test in table 

E.14 in appendix E.2 indicate that the independent variables used in the full sample regressions 

and the subsample regressions, except the sub-periods, do not have unit roots, which implies that 

they can be regarded as stationary. The results from the independent variables in the sub-period 

subsamples in tables E.28 to E.30 and E.35 to E.38 in appendix E.4.1 indicate that these do not 

have unit roots either. Finally, the results from appendix E.2 and E.4 indicate that the dependent 

variables do not have unit roots. Thus, the regressions can be performed without concern for 

spurious results. 

The normal distribution is one of the underlying assumptions of the 01S regression and implies 

that the error terms of the regressions are normally distributed with an expectation equal to zero. 

To test the normality assumption, the skewness-kurtosis test is used. As tables E.4, E.8 and E.12 

in appendix E.2 show, the null hypothesis of normality is rejected for all portfolios in the full 

sample. Furthermore, appendix E.4 shows that the normality assumption is rejected for 91 out 103 

portfolios in the subsamples. Even though a breach of the normality assumption may have an 

impact on the regression coefficients' standard errors and thus the p-values, a lack of normality in 

empirical testing is sometimes seen as a minor problem to handle. According to the Gauss-Markov 

theorem, even though the error terms are not normally distributed, 01S is still the best linear 

unbiased estimator, given that the error terms are uncorrelated, have a mean equal to zero and 

have constant variance (Baltagi, 2011). However, the last condition does not hold for this dataset. 

Even so, in the case of non-normality, the estimators are still consistent, and as the sample size 

increases, the central limit theorem can lead to an approximate normal distribution which allows 

for inferences to be used asymptotically (Wooldridge, 2015). Thus, the lack of normality is assumed 

to be of less importance to the results of this thesis, and the p-values are regarded as good 

approximations to the actual p-values under normally distributed error terms. 

Lastly, the multiple regression assumption of no perfect multicollinearity is tested through a 

variance-inflation factor for all variables in the regressions. Table E.13 in appendix E.2 indicates 

that all variables in the full sample have VIFs below 2.5, which indicates a sufficiently low level of 
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multicollinearity between the variables. Furthermore, appendix E.4 indicates that none of the 

subsamples' dependent variables have excessively inflated variances. Thus, the assumption of no 

perfect multicollinearity is seen as acceptable. 

7.4 Performance measures 

The analysis of the returns showed that several of the portfolios outperformed the market. However, 

the returns themselves has limited information value, as the risk aspect is a central consideration 

factor for investors and arbitrageurs. Hence, a risk-adjustment of the returns are necessary to 

evaluate the returns and the attractiveness of the portfolios. The performance measures presented 

in section 6.8 will therefore be evaluated. 

7.4.1 Evaluation of performance measures 

Table 7.12 displays the performance measures for the EW portfolios, presented in annual terms. 

Table 7.12 
Performance measures: Equal-weighted portfolios 

Benchmarks Equal-weighted portfolios 

Market Indices All Cash Stock Combination 

Arithmetic mean 8.55% 6.72% 18.35% 18.17% 12.96% 23.77% 

Geometric mean 6.87% 6.65% 17.63% 17.20% 10.49% 20.79% 

Excess return 4.82% 4.59% 15.58% 15.15% 8.44% 18.74% 

Standard deviation 17.56% 3.69% 11.24% 13.11% 21.60% 22.58% 

Sharpe ratio 0.2745 1.2437 1.3865 1.1553 0.3906 0.8301 

M2 6.87% 23.89% 26.40% 22.34% 8.91% 16.63% 

Beta 1.0000 0.1134 0.3839 0.3957 -0.0902 0.5587 

Beta p-value 0.01 0.00 0.00 0.30 0.00 

Treynor ratio 0.0482 0.4051 0.4059 0.3828 -0.9357 0.3355 

Alpha 0.00% 3.85% 13.30% 13.05% 11.32% 17.26% 

Alpha p-value 0.00 0.00 0.00 0.02 0.00 

Unsystematic risk 0.00% 3.11% 8.99% 11.12% 21.54% 20.34% 

Information ratio 1.24 1.48 1.17 0.53 0.85 

Max drawdown 62.25% 5.62% 30.18% 33.02% 46.71% 49.09% 

Date of max drawdown 09/03/2009 31/10/2008 05/12/2008 05/12/2008 27/07/2003 30/10/2002 

As mentioned in section 7.2, all EW portfolios outperform both the market and the indices, thus 

having higher excess returns. Furthermore, the market has a standard deviation of 17.56%. Both 

the portfolio of all deals and the portfolio of cash deals have lower standard deviations at 11.24% 

and 13.11 %, respectively, while the stock and combination portfolios have higher standard 

deviations at 21.60% and 22.58%, respectively. However, both the stock and combination portfolio 

have fewer deals included in the dataset, which may impact the standard deviation. All portfolios 

have considerably higher standard deviations than the indices, but the indices also have 

considerably lower returns. 
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Taking both the return and risk into account, the portfolio of all deals is most appealing with a 

Sharpe ratio of 1.39. All other portfolios also have higher Sharpe ratio than the market, but lower 

than the indices. The worst performing portfolio is the stock portfolio with a Sharpe ratio of 0.39. 

The findings indicate that all EW portfolios, especially all and cash, yields considerably higher 

excess return relative to their risk, than the market portfolio. Thus, for investor only investing in 

a single portfolio and no other assets, the portfolio of all deals is the most attractive. The NF-values 

also indicate the portfolio of all deals to be the most attractive and gives the same ranking as the 

Sharpe ratios between the portfolios and the benchmarks. 

While Sharpe ratio and M2 consider the total risk, several investors and arbitrageurs only care 

about the systematic risk, since unsystematic risk is diversifiable. The systematic risk is measured 

by the beta value. The combination portfolio has the highest beta with a value of 0.56, while the 

portfolios of all deals and cash deals both have beta coefficients of around 0.39. The stock portfolio 

has a negative beta of 0.09. However, the beta value for the stock portfolio is not significantly 

different from zero at the 5% significance level, and therefore one cannot reject the null hypothesis 

that the portfolio is in fact market neutral. Thus, all portfolios have lower systematic risk than the 

market. The Treynor ratio shows that a well-diversified investor should prefer the portfolio of all 

deals, with a slightly higher Treynor ratio than the indices. The cash and combination portfolios 

are also attractive options, while the stock portfolio once again performs the worst. 

The combination portfolio yields the highest alpha with 17.26%, followed by the portfolios of all 

deals and cash deals at 13.30% and 13.05%, respectively. The stock portfolio performs the worst 

with an alpha of 11.32%. All alphas are significantly different from zero. The alpha-values are 

considerably above that of the indices. The alpha value indicates that the portfolios yields 

considerably higher returns than what can be explained by the CAPM. To explain the ratio between 

the alpha and the unsystematic risk, the information ratio is utilized. For investors and arbitrageurs 

seeking to combine a portfolio with the market portfolio, the portfolio of all deals stands out as the 

most attractive with an information ratio of 1.48. This is better than the indices, while all other 

portfolios have lower information ratio than the indices. 

The portfolios have maximum drawdowns between 30.18% and 49.09%, which is significantly higher 

than the indices, which only have a maximum drawdown of 5.62%. Some of this difference is because 

the portfolios' maximum drawdowns are calculated using daily data, while the indices only have 

monthly values available. However, basing the portfolio calculations on monthly data leads to 

maximum drawdowns that are a few percentages lower and does not make much of a difference in 

the conclusions. Furthermore, as mentioned, the indices also include a short exposure towards global 

equities, to reduce the amount of market risk, which might lead to less extreme drawdowns. 

Compared to the market portfolio, the portfolios have a lower value, as the market has a maximum 

drawdown of 62.25%. The portfolios of all deals and cash deals, as well as the indices all had their 
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maximum drawdown at the end of 2008, while the market experienced the maximum drawdown at 

the beginning of 2009. This is likely due to the financial crisis. The stock and combination portfolios 

experienced the maximum drawdown in 2003 and 2002, respectively. This is likely caused by the 

burst of the dot-com bubble. Hence, the portfolios with stock elements fell more during the dot

com bubble, while cash deals were more affected by the financial crisis. 

Table 7.13 
Performance measures: Vai'ue-we'ighted portfolfos 

Benchmarks Value-weighted portfolios 

Market Indices All Cash Stock Combination 

Arithmetic mean 8.55% 6.72% 12.94% 12.67% 7.41% 21.37% 

Geometric mean 6.87% 6.65% 12.06% 11.69% 4.94% 17.78% 

Excess return 4.82% 4.59% 10.00% 9.64% 2.88% 15.73% 

Standard deviation 17.56% 3.69% 12.67% 13.34% 22.74% 25.44% 

Sharpe ratio 0.2745 1.2437 0.7893 0.7226 0.1268 0.6182 

M2 6.87% 23.89% 15.91% 14.74% 4.28% 12.91% 

Beta 1.0000 0.1134 0.3299 0.3333 -0.0774 0.5440 

Beta p-value 0.01 0.00 0.00 0.40 0.00 

Treynor ratio 0.0482 0.4051 0.3032 0.2893 -0.3727 0.2891 

Alpha 0.00% 3.85% 8.46% 8.18% 5.76% 15.07% 

Alpha p-value 0.00 0.00 0.00 0.24 0.00 

Unsystematic risk 0.00% 3.11% 11.27% 11.99% 22.70% 23.57% 

Information ratio 1.24 0.75 0.68 0.25 0.64 

Max drawdown 62.25% 5.62% 25.33% 31.48% 60.73% 66.54% 

Date of max drawdown 09/03/2009 31/10/2008 31/08/1998 30/11/2015 24/10/2008 25/10/2002 

Table 7.13 above presents the performance measures for the VW portfolios, presented in annual 

terms. Looking at the geometric mean, all portfolios, except the stock portfolio, outperform both 

the market and the indices. As with the EW portfolios, the portfolios of all deals and cash deals 

have lower standard deviations than the market, with standard deviations of 12.67% and 13.34%, 

respectively. At the same time, the stock and combination portfolios have higher standard 

deviations with 22.74% and 25.44%, respectively. This results in the highest Sharpe ratio of 0.79 

for the portfolio of all deals. Both the cash and combination portfolios have higher Sharpe ratios 

than the market, but the stock portfolio has a lower Sharpe ratio. All portfolios have lower Sharpe 

ratios than their equivalent EW portfolio. Furthermore, all portfolios have lower Sharpe ratios than 

the indices. The l\lI2-values gives the same ranking as the Sharpe ratio, but are lower than the EW 

1\112-values. 

Regarding the Treynor Ratio, the portfolio of all deals is once again the best performing portfolio, 

followed by the cash and combination portfolios. These three portfolios have a higher Treynor ratio 

than the market, but lower than the indices. For investors or arbitrageurs investing in several 

portfolios, the portfolios of all deals, cash deals and combination deals are almost equally attractive. 
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All portfolios have considerably lower beta coefficients than the market and except for the stock 

portfolio, all have higher beta coefficients than the indices. As with the EW portfolio, the beta 

coefficient for the VW portfolio of stock deals is not significantly different from zero, and one cannot 

reject the null hypothesis that the portfolio is market neutral. 

As for the EW portfolios, the combination portfolio has the highest alpha estimate of 15.07% and 

the portfolio of stock deals the lowest at 5.76%. All portfolios have higher alpha estimates than the 

indices. However, the stock portfolio's alpha is not significantly different from zero. Looking at the 

information ratio, all portfolios perform worse than the indices. The portfolio of all deals performs 

the best with an information ratio of 0.75, followed by the cash and combination portfolios with 

slightly lower information ratios. 

The portfolios of all deals and cash deals have lower maximum drawdowns than their equivalent 

EW portfolios, while the stock and combination portfolios have higher drawdowns than their EW 

counterparts. The combination portfolio has the highest maximum drawdown of 66.54%, which 

occurred ultimo 2002. This is higher than the market's maximum drawdown of 62.25%. The stock 

and combination portfolios display sizable downside risk. Thus, they are not ideal seen from a fund 

perspective, as several investors may have been inclined to withdraw their investments. 

Table 7.14 
Performance measures: MAIM portfolios 

Benchmarks MAIM portfolios 

Market Indices All Cash Stock Combination 

Arithmetic mean 8.55% 6.72% 9.29% 8.50% 3.87% 4.35% 

Geometric mean 6.87% 6.65% 8.65% 7.69% 3.67% 4.20% 

Excess return 4.82% 4.59% 6.60% 5.64% 1.62% 2.15% 

Standard deviation 17.56% 3.69% 10.99% 12.38% 6.25% 5.34% 

Sharpe ratio 0.2745 1.2437 0.6001 0.4554 0.2585 0.4028 

M2 6.87% 23.89% 12.59% 10.05% 6.59% 9.12% 

Beta 1.0000 0.1134 0.3795 0.4033 -0.0227 0.0952 

Beta p-value 0.01 0.00 0.00 0.32 0.00 

Treynor ratio 0.0482 0.4051 0.1738 0.1398 -0.7134 0.2260 

Alpha 0.00% 3.85% 4.63% 3.71% 1.93% 1.66% 

Alpha p-value 0.00 0.02 0.09 0.11 0.13 

Unsystematic risk 0.00% 3.11% 8.74% 10.15% 6.24% 5.07% 

Information ratio 1.24 0.53 0.37 0.31 0.33 

Max drawdown 62.25% 5.62% 34.90% 38.94% 16.61% 16.29% 

Date of max drawdown 09/03/2009 31/10/2008 05/12/2008 05/12/2008 24/07/2003 26/05/2000 

Table 7.14 above displays the performance measures for the MAIM portfolios, presented in annual 

terms. The MAIM portfolios include transaction costs and limit the number of investments, 

resulting in lower returns. Consequently, all portfolios perform worse than the indices, as measured 
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by the Sharpe ratio. However, all portfolios, except the stock portfolio, have higher Sharpe ratios 

than the market. The indices are not directly comparable to the MAIM portfolios, as the indices' 

returns are before transaction costs. The M2-values show that the portfolio of all deals is the most 

attractive, followed by the cash and combination portfolios. It should be noted that the MAIM 

portfolios are not directly comparable to the EW and VW portfolios either, as some deals have 

been excluded. This also applies to the stock and combination portfolios, even though they never 

exceed 40 deals, as deals excluded from the portfolio of all deals is also excluded from the other 

MAIM portfolios in order to make the portfolios comparable across the different deal types. 

The cash portfolio has the highest beta value, while the stock portfolio has a negative beta. The 

beta value indicates that none of the portfolios are market neutral. However, the stock portfolio's 

beta is once again not significantly different from zero, which implies that the portfolio is likely 

market neutral. Looking at the Treynor ratio, the combination portfolio is the most attractive, 

while the stock portfolio is the only one not outperforming the market. Furthermore, the portfolio 

of all deals yields the highest alpha, with an alpha estimate of 4.63%, which is also higher than the 

indices. The portfolio of all deals is the only portfolio with a significant alpha at the 5%-level. Thus, 

one cannot conclude with a high degree of certainty that the true alphas for the cash, stock and 

combination portfolios are different from zero. When considering the alpha in relation to the 

unsystematic risk, the information ratio also shows that the portfolio of all deals is the most 

attractive. As the alpha values for the other portfolios are not significant, the information ratio will 

provide a biased estimate and cannot be interpreted with certainty. 

Surprisingly, the stock and combination portfolios now have the lowest maximum drawdowns with 

values just above 16%. This lower maximum drawdown is rather counterintuitive, as fewer deals 

should, all else equal, lead to increased downside risk. The large decrease indicates that these 

portfolios are highly affected by the exclusion of a few deals. The portfolios of all deals and cash 

deals have maximum drawdowns of 34.90% and 38.94%, respectively. Except for the combination 

portfolio reaching its maximum drawdown in May 2000, the dates for the maximum drawdowns is 

related to the burst of the dot-com bubble and the financial crisis. 

7.4.2 Section summary 

The analysis of the performance of the portfolios proved that the portfolios generally perform better 

than the market portfolio. All portfolios, except the VW and MAIM stock portfolio, provided better 

risk-adjusted returns than the market portfolio, with both higher Sharpe ratios and NI2-values. 

Furthermore, all deal types, except the stock portfolios, provide better excess returns than the 

market portfolio, relative to the systematic risk, as measured by the Treynor ratio. 

However, only the EW portfolio of all deals had higher Sharpe ratios and NF-values than the merger 

arbitrage indices, due to indices' extremely low standard deviations. When considering the 

systematic risk, the EW portfolio of all deals also provided better returns than the indices, with a 
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higher Treynor ratio. Furthermore, it also provided the best alpha relative to the unsystematic risk, 

as measured by the information ratio. This indicates that the EW portfolio of all deals is the most 

attractive portfolio, whereas the stock portfolios across all portfolio types have the worst 

performance measures. 

Once again, the EW portfolios outperform their VW counterparts, with generally better 

performance measures. Furthermore, the performances of the MAIM portfolios are generally worse, 

indicating the significant effect of including transaction costs and other practical limitations. Lastly, 

all portfolios have high maximum drawdowns, which is important to consider in a fund perspective. 

However, only the VW combination portfolio has a higher maximum drawdown than the market 

portfolio. Even so, the maximum drawdowns of all the portfolios are significantly higher than that 

of the indices. 

7.5 Benchmarking 

This part will in section 7.5.1 apply the regression models presented in section 6.6 on the portfolios. 

Thus, the portfolios' abnormal returns, measured by the alpha, will be estimated over the period. 

To control for risk, the CAPM, FF3, FF5 and FF6 factor models will be used, where the focus will 

be on the FF6 model. Furthermore, as Mitchell and Pulvino (2001) find a nonlinear relationship 

between the market returns and the returns of a merger arbitrage strategy, the existence of such a 

relationship will be tested in section 7.5.2. Finally, if a nonlinear relationship is found, the last part 

of this section will apply a contingent claims approach to correctly assess the risk and returns of 

merger arbitrage in section 7.5.3. 

7.5.1 Linear factor models 

Table 7.15 below presents the regression results for the EW portfolios over the entire sample period 

of 276 months. As explained in the diagnostical tests, in cases of heteroscedasticity, autocorrelation 

or both, the regression is estimated using Newey-West standard errors. 
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Table 7.15 
Linear factor models: Equal-weighted portfolios 

All Cash Stock Combination 

Estimate t-value P(>ltl) Estimate t-value P(>ltl) Estimate t-value P(>ltl) Estimate t-value P(>ltl) 

Number of deals 2,256 1,833 240 183 

Fama-French 6-factor adj. R2 0.39 0.32 0.02 0.24 

Average monthly excess return 1.24% 1.23% 0.85% 1.62% 

CAPM alpha 1.05% 6.65 0.00 1.03% 5.12 0.00* 0.90% 2.43 0.02* 1.34% 3.75 0.00 

Fama-French 3-factor alpha 0.97% 6.29 0.00 0.95% 4.65 0.00* 0.99% 2.60 0.01* 1.13% 3.24 0.00 

Fama-French 5-factor alpha 0.88% 5.30 0.00* 0.85% 3.95 0.00* 1.00% 2.23 0.03* 1.21% 2.98 0.00* 

Fama-French 6-factor alpha 0.92% 5.00 0.00* 0.91% 3.70 0.00* 0.96% 2.19 0.03* 1.22% 2.87 0.00* 

Fama-French 6-factor beta 0.41 8.64 0.00* 0.46 8.09 0.00* -0.17 -1.72 0.09* 0.49 5.81 0.00* 

Fama-French 6-factor SMB 0.28 3.32 0.00* 0.36 3.29 0.00* -0.31 -1.41 0.16* 0.54 3.02 0.00* 

Fama,. French 6-factor HML 0.14 1.00 0.32* -0.02 -0.12 0.91* 0.16 0.80 0.43* 0.54 2.35 0.02* 

Fama-French 6-factor RMW 0.22 1.94 0.05* 0.02 1.57 0.12* 0.10 0.39 0.70* -0.08 -0.26 0.79* 

Fama-French 6-factor CMA 0.03 0.15 0.88* 0.29 1.06 0.29* -0.60 -1.75 0.08* -0.32 -1.24 0.22* 

Fama,. French 6-factor WML -0.04 -0.83 0.41* -0.09 -1.15 0.25* 0.05 0.48 0.63* -0.01 -0.11 0.92* 

* Newey-West standard errors 

For the portfolio of all deals, the alpha from the estimation of the CAPM is 1.05% per month and 

significantly different from zero. This translates to a yearly abnormal return of approximately 

13.30%. Similar results are obtained from running the three-factor and five-factor model, where the 

monthly abnormal return is 0.97% and 0.88%, respectively, both significantly different from zero. 

When running the FF6 regression, the alpha estimate is 0.92% per month, equal to 11.55% per 

year. Thus, there is evidence that the EW portfolio of all deals provides significant abnormal returns 

above the most known risk-factors. Furthermore, it has a significant beta-estimate of 0.41, meaning 

that the portfolio is positively correlated with the market, although with less systematic risk than 

the market portfolio. The SMB coefficient is equal to 0.28 and significantly different from zero. 

This indicates that the portfolio has a larger amount of small stocks. As the weighting procedure 

gives a higher weight to deals with smaller targets, relative to their market capitalization, the 

correlation with small stocks makes sense. Finally, all other coefficients are insignificant, with p

values ranging from 0.05 to 0.88. The RMW coefficient is insignificant, as the t-statistic should be 

higher than approximately 1.96. 

The portfolio of cash deals has a significant CAPM alpha of 1.03% per month, giving it an annual 

alpha estimate of approximately 13.05%. The alpha estimates for the three-factor and the five

factor models are also statistically significant, at 0.95% and 0.85%, respectively. The FF6 has a 

slightly lower alpha estimate than the CAPM, at 0.91 %, which is also significantly different from 

zero. Thus, the portfolio exhibits annual abnormal returns of approximately 11.46%, when 

considering all risk factors. The beta coefficient of the cash portfolio is equal to 0.46 and highly 

significant. This means that the portfolio is positively correlated with the market, as the portfolio 

of all deals. Furthermore, the SMB coefficient is 0.36 and significantly different from zero, thus 

again indicating a tilt towards small target firms. The rest of the coefficients are all insignificant, 

with p-values ranging from 0.12 to 0.91. 
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The stock portfolio has a CAPM alpha estimate of 0.90%, which translates into an annual abnormal 

return of 11.32%. The abnormal returns increase as additional factors are included, with a FF6 

alpha of 0.96%. Thus, according to the FF6 model, the stock portfolio has abnormal returns of 

12.11 % each year, exceeding both the portfolio of all deals and the portfolio of cash deals. 

Furthermore, the beta coefficient is equal to -0.17. However, it is not statistically significant at the 

5%-level, with a p-value equal to 0.09. Thus, it cannot be rejected that the portfolio of stock deals 

is market neutral. Assuming that the target and acquirer on average are approximately equally 

affected by market movements throughout the dataset, the market neutrality of the stock deals is 

expected. Since the stock deals consists of a long position in the target and a short position in the 

acquirer, the market-driven decrease or increase in the value of the target will be offset by an 

increase or decrease in the acquirer. 

Surprisingly, the SMB coefficient is negative in the stock deals. Generally, one would expect the 

acquirer on average to be larger than the target. Thus, going long in a smaller target and short in 

the larger target should lead to a positive SMB coefficient. However, the coefficient is insignificant, 

with a p-value of 0.16. In fact, none of the coefficients are significant at the 5%-level. This might 

explain why the stock portfolio which had the lowest annual geometric mean return in part 7.2.1 

now has the second highest abnormal return. Since none of the factors are significant, much of the 

variance in the returns of the stock portfolio is left unexplained, leading to higher returns above 

what is expected from the risk factors. 

Lastly, the combination portfolio has the highest abnormal returns of all portfolios. The CAPM 

alpha is 1.34%, which gives an annual abnormal return of 17.26%. However, it decreases to 1.22%, 

that is, an annual abnormal return of 15.62%, when adjusting for all risk factors. As the portfolio 

of all deals and the portfolio of cash deals, the combination deals are also positively correlated with 

the market portfolio, with a significant beta coefficient of 0.49. Furthermore, it also has significant 

SMB and HML coefficients of 0.54 for both. Thus, it likely consists of small value firms, that is 

small firms with high book-to-market ratio. None of the other risk factors are significantly different 

from zero. 
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Table 7.16 
Linear factor models: Value-weighted portfolios 

All Cash Stock Combination 

Estimate t-value P(>ltl) Estimate t-value P(>ltl) Estimate t-value P(>ltl) Estimate t-value P(>ltl) 

Number of deals 2,256 1,833 240 183 

Fama-French 6-factor adj. R2 0.27 0.27 0.07 0.20 

Average monthly excess return 1.02% 1.00% 0.60% 1.63% 

CAPM alpha 0.68% 3.56 0.00* 0.66% 3.19 0.00* 0.47% 1.18 0.24 1.18% 2.91 0.00* 

Fama-French 3-factor alpha 0.64% 3.42 0.00* 0.59% 2.96 0.00* 0.55% 1.32 0.19* 0.96% 2.35 0.02 

Fama-French 5-factor alpha 0.72% 3.42 0.00* 0.58% 2.76 0.01* 0.69% 1.41 0.16* 1.32% 3.09 0.00 

Fama-French 6-factor alpha 0.53% 2.41 0.02* 0.50% 2.20 0.03* 0.72% 1.53 0.13* 1.33% 2.85 0.01* 

Fama-French 6-factor beta 0.34 7.17 0.00* 0.49 8.31 0.00* -0.24 -2.66 0.01* 0.39 4.20 0.00 

Fama-French 6-factor SMB -0.01 -0.09 0.93* 0.26 2.19 0.03* 0.05 0.21 0.83* 0.43 2.37 0.02 

Fama,. French 6-factor HML 0.14 0.90 0.37* -0.26 -1.64 0.10* 0.19 0.76 0.45* 0.52 1.76 0.08* 

Fama-French 6-factor RMW -0.36 -2.04 0.04* -0.23 -1.27 0.20* 0.02 0.06 0.95* -0.66 -1.98 0.05* 

Fama-French 6-factor CMA -0.07 -0.35 0.07* 0.66 3.48 0.00* -1.16 -2.85 0.01* -0.46 -1.37 0.17* 

Fama,. French 6-factor WML 0.26 2.87 0.00* 0.10 1.09 0.28* -0.04 -0.30 0.77* -0.01 -0.11 0.92* 

* Newey-West standard errors 

Table 7.16 above shows the results from the regressions of the VW portfolios on the different risk 

factors. The CAPM alpha for the VW portfolio of all deals is 0.68%, equal to an annual abnormal 

return of 8.46%. However, when including all risk factors, the alpha estimate decreases to 0.53%, 

which translates to an annual abnormal return of 6.56%. Thus, there is a significant reduction in 

the alpha measure relative to the EW portfolio. This adds to the suspicion that deals with low 

market capitalization targets outperform those with high market capitalization, as noted in part 

7.2.1. Furthermore, the beta is significantly different from zero with a coefficient of 0.34. Thus, the 

portfolio is positively correlated with the market. Furthermore, the SMB, HML and CMA 

coefficients are insignificant. However, the RMW and WML coefficients are significant with 

coefficients equal to -0.36 and 0.26. Thus, the portfolio is tilted towards targets with weak 

profitability and positive momentum. 

The portfolio of cash deals also has a lower CAPM alpha estimate than its EW counterpart, with 

an alpha of 0.66%, equal to approximately 8.18% per year. However, it is reduced even further to 

0.50%, or 6.20% per year, when including all risk factors. Furthermore, the beta is also significant 

for the cash deals, with a coefficient of 0.49. Thus, it is positively correlated with the market 

portfolio. The SMB coefficient is significant at the 5%-level, with a coefficient of 0.26. Thus, the 

cash portfolio veers towards deals with small target firms. Furthermore, the CMA coefficient is 

equal 0.66 and significant at the 5%-level. Thus, the portfolio may also consist of conservative 

target firms. Lastly, the HML, RMW and WML coefficients are all insignificant at the 5%-level. 

The portfolio of stock deals has a CAPM alpha of 0.47%, which is lower than the other portfolios. 

However, it is not significantly different from zero, meaning that one cannot reject the hypothesis 

that it is in fact equal to zero. This also holds for all other factor models. Thus, the stock portfolio 

does not provide abnormal returns. This poor performance also matches the evidence found in part 

7.2.1, where the VW portfolio of stock deals had the lowest annual geometric mean return of 4.94%. 



Empirical Results 83 

Furthermore, it is negatively correlated with the market portfolio, with a significant beta coefficient 

of -0.24. Thus, the stock portfolio acts as a hedge against market risk. The only other significant 

factor loading is the one for CMA, which is -1.16. This implies that the portfolio may mainly consist 

of more aggressive target firms. As the acquirers are investing heavily, thus being aggressive, this 

is somewhat counterintuitive, and the factor loading should intuitively have been positive. 

Lastly, the combination portfolio has a significant CAPM alpha of 1.18%, which amounts to 15.07% 

per year. When adjusting for all risk factors, the alpha estimate is significant at the 5%-level and 

increases to 1.33%, equal to annual abnormal returns of 17.15%, clearly the highest among the VW 

portfolios. Furthermore, the beta coefficient is equal to 0.39 and significant at the 5%-level, 

indicating that the combination portfolio is positively correlated with the market. The SMB 

coefficient is statistically significant and equal to 0.43. Thus, the combination portfolio leans toward 

small target firms. The RMW coefficient is statistically significant with a coefficient of -0.66, 

implying that it consists of more weak profitability firms. The rest of the coefficients are all 

insignificant. 

Table 7.17 
Linear factor models: MAIM portfolios 

All Cash Stock Combination 

Estimate t-value P(>ltl) Estimate t-value P(>ltl) Estimate t-value P(>ltl) Estimate t-value P(>ltl) 

Number of deals 2,064 1,677 217 170 

Fama-French 6-factor adj. R2 0.42 0.38 -0.01 0.12 

Average monthly excess return 0.74% 0.68% 0.32% 0.36% 

CAPM alpha 0.38% 2.44 0.02 0.30% 1.70 0.09 0.16% 1.59 0.11 0.14% 1.53 0.13 

Fama-French 3-factor alpha 0.30% 2.00 0.05* 0.23% 1.26 0.21* 0.17% 1.74 0.08* 0.10% 1.10 0.27* 

Fama-French 5-factor alpha 0.21% 1.30 0.19* 0.12% 0.61 0.54* 0.17% 1.50 0.14* 0.14% 1.32 0.19* 

Fama-French 6-factor alpha 0.25% 1.50 0.13* 0.18% 0.86 0.39* 0.17% 1.36 0.18* 0.13% 1.07 0.29* 

Fama-French 6-factor beta 0.41 8.83 0.00* 0.46 8.51 0.00* -0.03 -0.98 0.33* 0.09 4.82 0.00* 

Fama-French 6-factor SMB 0.34 4.25 0.00* 0.39 3.68 0.00* -0.05 -0.78 0.44* 0.12 2.51 0.01* 

Fama,. French 6-factor HML 0.11 0.97 0.33* 0.01 0.09 0.93* 0.01 0.07 0.95* 0.06 1.02 0.31* 

Fama-French 6-factor RMW 0.26 2.30 0.02* 0.27 2.11 0.04* 0.01 0.08 0.93* -0.09 -1.23 0.22* 

Fama-French 6-factor CMA 0.02 0.14 0.89* 0.17 0.97 0.33* -0.05 -0.59 0.56* -0.05 -0.55 0.58* 

Fama,.French 6-factor WML -0.07 -1.40 0.16* -0.09 -1.44 0.15* 0.10 0.27 0.78* 0.01 0.37 0.71* 

* Newey-West standard errors 

Finally, table 7.17 above shows the regressions of the MAIM portfolios on the risk factors. The 

CAPM alpha estimate for the portfolio of all deals is now reduced to 0.38%, amounting to 4.63% 

per year. It is also significant at the 5%-level. The alpha estimate is further reduced to 0.25% when 

including the other risk factors. However, the alpha is no longer significantly different from zero, 

with a p-value equal to 0.13. Thus, including more realistic assumptions such as transaction costs 

and other real-life restrictions implies that there no longer are any abnormal returns in the merger 

arbitrage strategy. It appears that the risk factors included sufficiently explains the variance in the 

merger arbitrage returns. The beta coefficient is equal to 0.41 and statistically significant at the 

5%-level. Thus, the portfolio is positively correlated with the market. Furthermore, the SMB 

coefficient is equal to 0.34, and highly significant. Hence, the portfolio likely consists of deals with 
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smaller target firms. Furthermore, the HML, CMA and WML coefficients are all insignificant at 

the 5%-level. However, the RMW coefficient is statistically significant and equal to 0.26. This 

implies that the portfolio consists of more deals with more robust target firms. 

The cash deals exhibit the same pattern. The CAPM alpha is statistically insignificant, and one 

cannot reject that all alphas are equal to zero. Thus, there are no significant abnormal returns in 

the portfolio of cash deals either. The portfolio also has significant beta, SMB and RMW 

coefficients, equal to 0.46, 0.39 and 0.27, respectively. This implies that the portfolio is positively 

correlated with the market and mainly consists of deals with smaller and more robust target firms. 

The portfolio of stock deals also has insignificant alpha measures, meaning that it does not exhibit 

abnormal returns. Moreover, none of the coefficient estimates are significant, with p-values ranging 

from 0.33 to 0.95. This implies that none of the risk factors can sufficiently explain the variance in 

the returns of the stock portfolio, and the model is generally a very poor fit, with a negative adjusted 

R2 • Thus, other factors might influence these returns. 

Finally, the combination portfolio does not have significant alpha values either. However, the beta 

coefficient is significant at the 5%-level, and equal to 0.09. This means that it is close to being 

market neutral. Furthermore, the SMB coefficient is equal to 0.12, implying that the portfolio 

consists of deals with smaller target firms. However, none of the other risk factors' coefficients are 

significantly different from zero. 

7. 5. 2 Nonlinear benchmarking 

To test the existence of a nonlinear relationship between the returns of the merger arbitrage strategy 

and the returns of the market portfolio, the piecewise linear model presented in section 6.6.2 will 

be applied to the portfolios. To make sure the threshold is not set arbitrarily, the approach 

suggested by Mitchell and Pulvino (2001) is followed. More specifically, the threshold is equal to 

the point which maximizes the adjusted R2 of the regression. As the threshold will signal a market 

downturn and the lowest market return in the sample is -22.03%, the threshold lies between 0% 

and -22.03%. Thus, the sum of squared residuals is minimized in this interval for all portfolios. 

Furthermore, Mitchell and Pulvino (2001) note that in depreciating markets, cash deals might have 

an increased chance of deal failure. This is mainly due to two factors. First, if the target's stock 

loses value, the acquirer might feel that it is overpaying for the target, since the cash deal still has 

the same value. This does not, in general, hold for stock deals since a potential drop in the value 

of the acquirer's stock leads to a decreased bid value. Secondly, there is a financing risk in cash 

deals. As previously noted, cash deals are often financed by issuing debt, and in market downturns 

the cost of issuing debt usually increases, since market participants wants to hold less risky assets 

(Covas & Den Haan, 2011). Thus, the acquirer might not be able to get the right financing at the 

right cost. Therefore, the cash deals should have a higher correlation with the market portfolio in 
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downturns. The effect is however a bit more obscure in combination deals, as they include both the 

stock and cash payment options. 

Table 7.18 
Piecewise linear regression: Equal-weighted portfolios 

All Cash Stock Combination 

Estimate t-value P(>ltl) Estimate t-value P(>ltl) Estimate t-value P(>ltl) Estimate t-value P(>ltl) 

Adj. R2 0.11 0.11 0.05 0.32 

Threshold -11.68% -12.06% -12.06% -10.98% 

aMgh 1.11% 7.12 0.00*** 1.09% 5.71 0.00*** 0.94% 2.43 0.02** 1.35% 3.69 0.00*** 

~low 1.06 2.22 0.03** 1.30 1.97 0.05** 0.48 0.95 0.34 0.54 0.71 0.48 

~hlgh 0.35 10.51 0.00*** 0.36 8.79 0.00*** -0.11 -1.36 0.18 0.55 6.86 0.00*** 

*,**,*** indicate significance at the 0.1, 0.05 and 0.01 levels, respectively 

Table 7.18 above presents the results of the piecewise linear regression of the EW portfolios against 

the market portfolio. For the portfolio of all deals, the beta coefficient in market downturns is equal 

to 1.06, while in normal market conditions the beta coefficient is equal to 0.35. Both are significantly 

different from zero at the 5%-level. Thus, the portfolio is clearly more correlated with the market 

during market downturns, indicating a nonlinear relationship. In fact, the sensitivity to market 

movements is three times higher. However, the portfolio is still sensitive to market movements 

during normal market conditions. The alpha in normal market conditions is equal to 1.11 %, and 

significantly different from zero. It is important to note that the intercept cannot be interpreted as 

abnormal returns, due to the nonlinear relationship. Hence, a contingent claims approach to 

assessing the abnormal returns might be more appropriate. 

The same results hold for the portfolio of cash deals. However, the beta coefficient in market 

downturns is even higher than for all deals, as expected due to the increased probability of deal 

failure. The beta coefficient in market downturns is equal to 1.30 and the beta coefficient in normal 

conditions is 0.36, both significantly different from zero at the 5%-level. Thus, the sensitivity to 

the market returns is now 3.61 times larger in market downturns. Furthermore, the alpha in normal 

market conditions is 1.09% and significantly different from zero. Again, the nonlinear pattern 

suggests that a contingent claims approach might be more appropriate. 

The portfolio of stock deals has a beta of 0.48 in market downturns and -0.11 in normal market 

conditions. However, they are both statistically insignificant at the 5%-level. Thus, it cannot be 

rejected that the portfolio of stock deals is uncorrelated with the market in both market downturns 

and normal conditions. Lastly, the portfolio of combination deals has an insignificant beta in market 

downturns. However, the beta in normal market conditions is statistically significant and equal to 

0.55. Thus, the returns of the combination portfolio are not nonlinearly related to the returns of 

the market portfolio, in the form depicted by Mitchell and Pulvino (2001). Hence, there is no 

evidence that a contingent claims approach might be more appropriate for the stock and 

combination deals. 
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Table 7.19 
Piecewise linear regression: Value-weighted portfolios 

All Cash Stock Combination 

Estimate t-value P(>ltl) Estimate t-value P(>ltl) Estimate t-value P(>ltl) Estimate t-value P(>ltl) 

Adj. R2 0.08 0.09 0.02 0.25 

Threshold -9.34% -12.31% -10.00% -10.54% 

ahigh 0.71% 3.42 0.00*** 0.70% 3.29 0.00*** 0.31% 0.77 0.45 1.23% 2.90 0.01*** 

f31ow 0.42 1.37 0.17 0.99 4.47 0.00*** 1.13 1.45 0.15 0.55 0.75 0.45 

f3hi~ 0.32 6.65 0.00*** 0.31 6.95 0.00*** -0.03 -0.31 0.76 0.52 5.50 0.00*** 

*,**,*** indicate significance at the 0.1, 0.05 and 0.01 levels, respectively 

Table 7.19 above presents the results from the piecewise linear regression of the VW portfolios. The 

portfolio of all deals has a beta coefficient of 0.42 in market downturns and a beta coefficient of 

0.32 during normal market conditions. Thus, the difference is now very little. Moreover, the beta 

for market downturns is no longer significant. Thus, it is indistinguishable from zero, and the 

nonlinear relationship that was found for the EW portfolio does not hold for the VW portfolio. 

The portfolio of cash deals has a beta coefficient of 0.99 in market downturns and a beta coefficient 

of 0.31 during normal market conditions. Both are significantly different from zero at the 5%-level. 

Furthermore, the alpha estimate is equal to 0.70% during normal market conditions. Thus, there 

is a nonlinear relationship for the VW cash portfolio, as with the EW counterpart. This likely 

indicates that the cash deals are more subject to this phenomenon. 

The stock portfolio has a beta coefficient of 1.13 in market downturns and a negative beta coefficient 

of 0.03 during normal market conditions. However, they are both insignificant. Lastly, the 

combination portfolio has a beta of 0.55 during market downturns and a beta of 0.52 during normal 

market conditions. However, only the beta during normal market conditions is significantly different 

from zero at the 5%-level. Thus, the stock and combination portfolios do not exhibit the nonlinear 

relationship described by Mitchell and Pulvino (2001), and the previously used linear factor models 

seem more appropriate to assess the abnormal returns. 

Table 7.20 
Piecewise linear regression: MAIM portfolios 

All Cash Stock Combination 

Estimate t-value P(>ltl) Estimate t-value P(>ltl) Estimate t-value P(>ltl) Estimate t-value P(>ltl) 

Adj. R2 0.10 0.11 0.00 0.01 

Threshold -11.54% -11.60% -10.00% -1.61% 

ahigh 0.42% 2.74 0.01*** 0.37% 2.11 0.04** 0.15% 1.32 0.19 0.20% 1.29 0.20 

f31ow 0.99 2.62 0.01*** 1.07 2.05 0.04** 0.15 0.85 0.40 0.03 0.81 0.42 

f3high 0.35 10.39 0.00*** 0.37 9.49 0.00*** -0.02 -0.81 0.42 0.09 2.52 0.02** 

*,**,*** indicate significance at the 0.1, 0.05 and 0.01 levels, respectively 

Table 7.20 above presents the results from the piecewise linear regression of the MAIM portfolios 

against the market portfolio. The portfolio of all deals has a beta coefficient of 0.99 in market 

downturns and a beta coefficient of 0.35 in normal market conditions. Both coefficients are 
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significantly different from zero at the 5%-level. This indicates that the portfolio's returns are 2.80 

times more sensitive to market movements during market downturns. Thus, there is a nonlinear 

relationship for the MAIM portfolio of all deals. Furthermore, the alpha estimate during normal 

market conditions is equal to 0.42% and is significant at the 5%-level. The nonlinearity once again 

suggests that a contingent claims approach might be more appropriate to assess the abnormal 

returns of the portfolio. 

The portfolio of cash deals has a beta coefficient of 1.07 in market downturns and a beta coefficient 

of 0.37 during normal market conditions. Both coefficients are significantly different from zero at 

the 5%-level. Thus, the observation that the cash deals are more sensitive to market downturns 

also holds for the MAIM portfolios. This once again implies that a contingent claims approach is 

more appropriate for this portfolio. Furthermore, the alpha estimate during normal market 

conditions is equal to 0.37% and is significantly different from zero. 

The stock portfolio does not exhibit any nonlinear relationship with the market portfolio for the 

MAIM portfolios either. The beta coefficient during market downturns is 0.15, and during normal 

market conditions the beta coefficient is -0.02, but they are both insignificant. Lastly, the 

combination portfolio has a beta coefficient of 0.03 during market downturns and 0.09 during 

normal market conditions. The beta coefficient during normal market conditions is significantly 

different from zero, but the beta coefficient during market downturns is not. However, the beta 

coefficient during normal market conditions is nearly equal to zero. As with the two other portfolio 

types, the stock and combination portfolios are not nonlinearly related to the market portfolio, in 

the form explained by Mitchell and Pulvino (2001). Thus, the contingent claims approach does not 

seem appropriate for these portfolios. 

7.5.3 Contingent claims analysis 

There is evidence of a possible nonlinear return pattern in the returns of the EW portfolios of all 

deals and cash deals, VW portfolio of cash deals and MAIM portfolios of all deals and cash deals. 

Thus, a contingent claims analysis will be performed on these portfolios. This analysis will provide 

a check of the previously stated abnormal returns found in the linear factor models. However, it is 

important to note that only the relationship with the market portfolio is tested. Thus, the abnormal 

returns presented here do not consider the other risk factors. 

The essence of the contingent claims analysis is that a one-month investment of $100 in the merger 

arbitrage portfolio can be replicated by a long position in a risk-free bond and a short position in 

index put options. The face value of the bond is equal to and the number of 

puts sold short is determined by the beta coefficient in market downturns. Lastly, the put option 

strike price is equal to . The cost of the replicating portfolio is therefore 

the following (Mitchell & Pulvino, 2001, p. 2163): 



𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡 ∗ (1 + 𝑅𝑓 + 𝛼𝐻𝑖𝑔ℎ)

1 + 𝑅𝑓
− 𝛽𝐻𝑖𝑔ℎ ∗ 𝑃(𝑆, 𝐾, 𝑅𝑓, 𝜎, 𝑇 − 𝑡)

100 + 𝑅𝑓 + 𝛼𝐻𝑖𝑔ℎ

𝑅𝑓 𝛼𝐻𝑖𝑔ℎ
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Where the Black-Scholes model is used to price the put as described in part 6.6.3. Thus, to 

determine whether the merger arbitrage portfolio generates abnormal returns, the cost of the 

replicating portfolio is compared to the $100 investment in merger arbitrage. If the replicating 

portfolio is more expensive, the merger arbitrage portfolio generates abnormal returns. 

It is important to note that unlike Mitchell and Pulvino (2001) who find that the returns are 

uncorrelated with the market portfolio in normal and appreciating markets, evidence suggests that 

the returns in Europe are correlated with the market in both scenarios. The implication of 

uncorrelated returns above the threshold - that is, a beta coefficient during normal market 

conditions of zero - is that the average monthly payoff of a $100 investment in the merger arbitrage 

portfolio when the market returns is above the threshold is the following: 

Where is the average monthly risk-free rate in the sample and is the average monthly 

excess return above the risk-free rate when the market returns are above the threshold. However, 

as there is evidence of correlation when the market returns are above the threshold, this might not 

hold in the case of this thesis. Even so, the contingent claims analysis approach of Mitchell and 

Pulvino (2001) is performed, but the conclusions of this analysis will be interpreted with caution. 

Table 7.21 
Contingent claims analysis 

Equal-weighted portfolios Value-weighted portfolio MAIM portfolios 

All Cash Cash All Cash 

Threshold -11.68% -12.06% -12.31% -11.54% -11.60% 

ahigh 0.0111 0.0109 0.0070 0.0042 0.0037 

~low 1.0574 1.3025 0.9923 0.9884 1.0706 

Monthly risk-free rate 0.17% 0.17% 0.17% 0.17% 0.17% 

PV of risk-free bond 101.1037 101.0854 100.6956 100.4236 100.3737 

Black-Scholes input: 

Index level, S 100 100 100 100 100 

Exercise price, K 88.4878 88.1095 87.8595 88.6295 88.5695 

Time to expiration (years), T-t 0.0833 0.0833 0.0833 0.0833 0.0833 

Risk-free rate (annual), R1 2.05% 2.05% 2.05% 2.05% 2.05% 

Volatility (annual), o 17.56% 17.56% 17.56% 17.56% 17.56% 

Put option price 0.0113 0.0086 0.0072 0.0124 0.0119 

Cost of replicating portfolio 101.0918 101.0741 100.6884 100.4114 100.3610 

Monthly abnormal returns 1.09% 1.07% 0.69% 0.41% 0.36% 

Yearly abnormal returns 13.92% 13.68% 8.58% 5.05% 4.42% 

Table 7.21 above presents the results from the contingent claims analysis, where the monthly risk

free rate is the sample average of the monthly risk-free rates, time to expiration is one month, the 
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annual risk-free rate is the average monthly risk-free rate annualized and the annual volatility is 

the sample monthly market return volatility annualized. 

The replicating portfolio for the EW portfolio of all deals has a cost of $101.09. Thus, since the 

investment in the merger arbitrage portfolio is only $100, there is a monthly abnormal return of 

1.09%, which translates into an annual abnormal return of 13.92%. This is very similar to the 

results in table 7.15, where the CAPM alpha was 1.05%. The EW portfolio of cash deals yields the 

same conclusions. The cost of the replicating portfolio is 101.07, which leads to an estimated 

abnormal return of 1.07%, which is close to the estimated CAPM alpha of 1.03% in table 7.15 . 

The replicating portfolio for the VW portfolio of cash deals has a cost of $100.69, which is $0.69 

higher than in the merger arbitrage strategy. Thus, there is a monthly abnormal return of 0.69%, 

which translates into an annual abnormal return of 8.58%. This is a bit lower than for the EW 

counterpart, but still a considerable return. Furthermore, it is very similar to the linear CAPM 

alpha estimate of 0.66% in table 7.16. 

The cost of the replicating portfolio for the MAIM portfolio of all deals is $100.41, and thus 0.41 

higher than the merger arbitrage strategy. Hence, the monthly abnormal return is 0.41 %, which 

amounts to an annual abnormal return of 5.05%. This is very similar to the estimated CAPM alpha 

of 0.38% in table 7.17. Lastly, the cost of the replicating portfolio for the MAIM portfolio of cash 

deals is $100.36, which is $0.36 than the merger arbitrage strategy. Thus, there is a monthly 

abnormal return of 0.36%, which amounts to an annual abnormal return of 4.42%. This is also very 

similar to the estimated CAPM alpha of 0.30% in table 7.17, although somewhat higher. 

7.5.4 Section summary 

Firstly, both the EW and VW portfolios were shown to generate abnormal returns, except the VW 

portfolio of stocks. Furthermore, the EW portfolios once again outperformed the VW portfolios, 

indicating that deals with smaller target firms do not only provide higher returns, but also higher 

abnormal returns. However, none of the MAIM portfolios generated significant abnormal returns. 

Thus, the results of the real-life assumptions of the MAIM portfolio indicates that the merger 

arbitrage strategy does not provide abnormal returns. 

All portfolios that provided abnormal returns had positive beta coefficients, except the portfolios 

of stock deals, which had negative beta coefficients. However, both the EW and the MAIM 

portfolios of stock deals had insignificant beta coefficients. Thus, since ten out of twelve portfolios 

had significant beta coefficients, the strategy is not market neutral in Europe, as previous research 

argued it was in the US. However, it was found that the EW portfolios of all deals and cash deals, 

VW portfolio of cash deals and the MAIM portfolios of all deals and cash deals were nonlinearly 

correlated with the market. Even so, the contingent claims analysis proved that this relationship 
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has little consequence for the assessment of the abnormal returns, as the results were very similar 

to the linear benchmarking. 

7.6 Robustness tests 

In order to validate the results, it is interesting to examine whether the merger arbitrage strategy 

is robust across different variables. The following section will present the performance of the merger 

arbitrage strategy divided into several subsamples. Firstly, section 7.6.1 will investigate the return 

across the different time periods, as the time period were found to impact the returns in section 

3.4. For the EW and EW portfolios, the sample is divided into three subsamples based on the 

merger waves. For MAIM, the sample will be divided according to the different levels of transaction 

costs, thus leading to four subsamples. Next, the return of cross-border versus domestic transactions 

are examined in section 7.6.2. Thereafter, the effect of regulatory involvement is examined in section 

7.6.3. Lastly, the return per region is presented in section 7.6.4. By conducting the strategy in these 

different subsamples, the results give insight into whether possible abnormal return is confined to 

certain subsamples. The regressions in this section will be based on the Fama-French six-factor 

model, as this is the main benchmarking model utilized in this paper. It is recognized that the 

subsamples in stock and combination portfolios may for some regressions include too few deals to 

conclude anything with certainty. 

7.6.1 Time-based subsamples 

As discussed in section 3.4 the mergers and acquisitions market is characterized by merger waves 

and the returns should be evaluated in relation to the time period. In the period from 1997 to 2019, 

the market has been under three different merger waves. The different time periods are also defined 

by different characteristics such as the share of each deal type and transaction costs. By 

investigating time-based subsamples, the goal is to gain insight into whether the abnormal return 

is limited to a certain sub-period. The time-based subsamples for the EW and VW portfolios are 

constructed from the beginning of a merger wave until the beginning of the next merger wave. 

Thus, resulting in the following subsamples: 1997-2002, 2003-2009 and 2010-2019. It could be noted 

that the last wave has not ended at the end of 2019, as mentioned in section 3.4. Table 7.22 below 

displays the benchmarking results from the time-based subsamples for the EW portfolios. 
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Number of deals 

Observations 

Average monthly excess return 

Monthly standard deviation 

Fama-French 6-factor alpha 

Fama-French 6-factor beta 

Fama-French 6-factor SMB 

Fama-French 6-factor HML 

Fama-French 6-factor RMW 

Fama-French 6-factor CMA 

Fama-French 6-factor WML 

Number of deals 

Observations 

Average monthly excess return 

Monthly standard deviation 

Fama-French 6-factor alpha 

Fama-French 6-factor beta 

Fama-French 6-factor SMB 

Fama-French 6-factor HML 

Fama-French 6-factor RMW 

Fama-French 6-factor CMA 

Fama-French 6-factor WML 

Number of deals 

Observations 

Average monthly excess return 

Monthly standard deviation 

Fama-French 6-factor alpha 

Fama-French 6-factor beta 

Fama-French 6-factor SMB 

Fama-French 6-factor HML 

Fama-French 6-factor RMW 

Fama-French 6-factor CMA 

Fama-French 6-factor WML 

*Newey-West standard errors 

Table 7.22 
Time-based subsamples: Equal-weighted portfolios 

All 

Estimate t-value P(>ltl) 

650 

72 

1.42% 

2.87% 

-0.26% 

0.30 

-0.04 

0.68 

-0.16 

-0.53 

0.26 

798 

84 

1.22% 

3.27% 

1.27% 

0.47 

0.04 

-0.87 

-1.13 

0.37 

0.32 

808 

120 

1.16% 

3.45% 

0.71% 

0.37 

0.09 

-0.11 

-0.45 

-0.36 

-0.05 

-0.60 

3.09 

-0.27 

2.52 

-0.77 

-1.67 

3.18 

0.55* 

0.00* 

0.79* 

0.01* 

0.44* 

0.10* 

0.00* 

4.52 0.00* 

7.25 0.00* 

0.27 0.79* 

-3.52 0.00* 

-4.27 0.00* 

1.62 0.11 * 

3.05 0.00* 

2.52 

5.67 

0.55 

-0.48 

-1.53 

-1.20 

-0.51 

0.01 

0.00 

0.58 

0.63 

0.13 

0.23 

0.61 

Equal-weighted portfolios 

Cash 

Estimate t-value P(>ltl) 

Sub-period: 1997-2002 

472 

72 

1.51% 

4.12% 

0.55% 

0.33 

0.24 

-0.32 

0.19 

0.70 

0.44 

1.21 

2.92 

1.55 

-1.71 

0.08 

3.14 

0.50 

0.23 

0.01 

0.13 

0.09 

0.94 

0.00 

0.62 

Sub-period: 2003-2009 

673 

84 

1.18% 

3.41% 

1.20% 

0.59 

0.16 

-1.00 

-1.22 

0.57 

0.29 

4.04 0.00* 

7.58 0.41 * 

0.83 0.00* 

-3.66 0.00* 

-3.66 0.05* 

2.02 0.03* 

2.28 0.00* 

Sub-period: 2010-2019 

688 

120 

1.10% 

3.85% 

0.56% 

0.41 

0.09 

-0.01 

-0.28 

-0.23 

-0.10 

1.56 

4.32 

0.45 

-0.06 

-1.00 

-0.78 

-0.94 

0.12* 

0.00* 

0.66* 

0.95* 

0.32* 

0.44* 

0.35* 

Stock 

Estimate t-value P(>ltl) 

96 

72 

1.76% 

7.44% 

1.54% 

-0.55 

-0.36 

0.45 

0.85 

-1.71 

-0.33 

72 

84 

0.91% 

6.75% 

1.28% 

-0.12 

0.36 

-1.11 

-1.04 

-0.90 

-0.06 

72 

120 

0.26% 

4.90% 

0.06% 

-0.13 

0.39 

0.00 

-0.68 

-1.18 

0.26 

1.27 

-2.52 

-0.95 

1.14 

1.56 

-2.65 

-1.34 

0.21 * 

0.01 * 

0.34* 

0.26* 

0.12* 

0.01 * 

0.18* 

1.70 0.09* 

-0.77 0.44* 

1.21 0.23* 

-1.89 0.06* 

-1.67 0.10* 

-1.65 0.10* 

-0.52 0.60* 

0.13 

-1.38 

1.51 

0.01 

-1.02 

-2.16 

0.89 

0.90* 

0.17* 

0.13* 

0.99* 

0.31 * 

0.03* 

0.37* 
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Combination 

Estimate t-value P(>ltl) 

82 

72 

0.48% 

6.95% 

-1.35% 

0.63 

0.55 

0.79 

-0.63 

-0.35 

0.28 

53 

84 

1.58% 

7.06% 

1.56% 

0.24 

0.38 

1.06 

-1.02 

-0.57 

-0.12 

48 

120 

2.34% 

5.79% 

2.73% 

0.31 

0.16 

-0.26 

-0.81 

-0.15 

-0.37 

-1.64 

3.08 

2.01 

2.36 

-1.36 

-0.87 

1.76 

1.83 

1.34 

1.00 

1.74 

-1.31 

-0.92 

-0.62 

3.60 

2.09 

0.54 

-0.03 

-1.37 

-0.20 

-1.72 

0.11 

0.00 

0.05 

0.02 

0.18 

0.39 

0.08 

O.Q7 

0.18 

0.32 

0.09 

0.20 

0.36 

0.54 

0.00* 

0.04* 

0.59* 

0.98* 

0.17* 

0.84* 

0.09* 

The average monthly excess return for the portfolio of all deals decreases with the time period, at 

the same time as the standard deviation mcreases. This indicates a decline in the risk-adjusted 

performance. The decrease in the average monthly excess return is also evident in the cash and 

stock portfolio, while the combination portfolio experiences an increase in the returns. The standard 

deviation for the cash and stock portfolio 1s decreasing, while the combination portfolio 1s 

fluctuating. However, the lower standard deviation m the last sub-period could possibly be 

explained by an ongoing merger wave at the end of the period, without the burst of a bubble, such 

as the dot-com bubble in the first subsample and the financial crisis in the second. The overall 

decrease in the returns is consistent with the findings from J etley and Ji ( 2010). 

Looking at the alphas, the performance is the best in the second sub-period for all and cash 

portfolios, the first period for stock and the last for combination. However, none of the alphas in 
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the earliest subsample is significantly different from zero, and in the other two subsamples the 

significance of the alpha estimates varies. The portfolios of all, cash and combination deal types 

have positive beta values in all periods, while the stock portfolio has a negative beta in all periods. 

Eight out of twelve beta values are significantly different from zero, thus indicating that most of 

the portfolios are not market neutral. Compared to the results from the full EW sample in table 

7.15, all FF6-alphas was significant. However, the subsamples results indicate that there may be 

periods where abnormal returns are not achievable. 

Table 7.23 below shows the time-based subsamples for the VW portfolios. For the portfolios of all 

deals and cash deals the alpha is decreasing, while it is fluctuating for the stock portfolios and 

increasing for the combination portfolios. The alpha value is significantly different from zero in 

eight out of twelve cases. The percentage of combination deals falls from the first to the last sub

period, however the alpha increases and becomes significant in the last period. Looking at the 

portfolio of all deals, it performs somewhat worse in the last sub-period than the earlier periods, 

but the alpha is significantly different from zero for both the EW and VW portfolio. Actually, the 

only insignificant portfolio of all deals is the earliest subsample of the EW portfolio. This indicates 

that the abnormal returns are robust across the different subsamples. The full sample in table 7.16, 

showed the FF6 alpha values to be significant for all, cash and combination portfolios and 

insignificant for the stock portfolio. However, the stock portfolio generated significant abnormal 

return in the second sub-period, indicating the ability to generate abnormal returns. 
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Number of deals 

Observations 

Average monthly excess return 

Monthly standard deviation 

Fama-French 6-factor alpha 

Fama-French 6-factor beta 

Fama-French 6-factor SMB 

Fama-French 6-factor HML 

Fama-French 6-factor RMW 

Fama-French 6-factor CMA 

Fama-French 6-factor WML 

Number of deals 

Observations 

Average monthly excess return 

Monthly standard deviation 

Fama-French 6-factor alpha 

Fama-French 6-factor beta 

Fama-French 6-factor SMB 

Fama-French 6-factor HML 

Fama-French 6-factor RMW 

Fama-French 6-factor CMA 

Fama-French 6-factor WML 

Number of deals 

Observations 

Average monthly excess return 

Monthly standard deviation 

Fama-French 6-factor alpha 

Fama-French 6-factor beta 

Fama-French 6-factor SMB 

Fama-French 6-factor HML 

Fama-French 6-factor RMW 

Fama-French 6-factor CMA 

Fama-French 6-factor WML 

*Newey-West standard errors 

Table 7.23 
Time-based subsamples: Value-weighted portfolios 

All 

Estimate t-value P(>ltl) 

650 

72 

0.47% 

4.28% 

1.44% 3.00 0.00* 

0.20 1.97 0.05* 

0.12 0.97 0.34* 

-0.15 -0.54 0.59* 

0.57 0.35 0.73* 

0.24 0.80 0.43* 

0.16 0.21 0.84* 

798 

84 

1.30% 

3.49% 

1.00% 3.96 

0.39 7.57 

0.35 3.16 

-0.29 -1.63 

-0.28 -1.20 

-0.23 -1.23 

-0.10 -1.78 

808 

120 

0.76% 

3.34% 

0.00 

0.00 

0.00 

0.11 

0.23 

0.22 

0.08 

0.89% 3.74 0.00* 

0.46 6.58 0.00* 

0.11 0.53 0.60* 

0.35 1.75 0.08* 

0.24 0.93 0.36* 

-0.54 -1.47 0.15* 

-0.05 -0.61 0.54 * 

Value-weighted portfolios 

Cash 

Estimate t-value P(>ltl) 

Sub-period: 1997-2002 

472 

72 

0.58% 

3.65% 

1.87% 

0.21 

0.15 

-0.59 

-0.04 

0.75 

-O.Q4 

2.76 0.01 * 

1.58 0.12* 

0.85 0.40* 

-1.55 0.13* 

-0.15 0.88* 

1.76 0.08* 

-0.37 0.71 * 

Sub-period: 2003-2009 

673 

84 

1.34% 

4.07% 

0.87% 3.54 0.00 

0.00 

0.00 

0.15 

0.17 

0.23 

0.36 

0.44 8.57 

0.43 3.90 

-0.25 -1.45 

-0.31 -1.38 

-0.21 -1.21 

-0.05 -0.91 

Sub-period: 2010-2019 

688 

120 

0.62% 

3.78% 

0.79% 

0.49 

0.17 

0.43 

0.44 

-0.54 

-0.11 

2.69 0.01 * 

6.22 0.00* 

0.78 0.44* 

1.81 0.07* 

1.46 0.15* 

-1.31 0.19* 

-1.21 0.23* 

Stock 

Estimate t-value P(>ltl) 

96 

72 

1.08% 

9.79% 

1.64% 

-0.20 

-0.44 

0.20 

0.07 

-0.53 

O.Q7 

72 

84 

0.35% 

4.92% 

1.75 0.08* 

-1.20 0.24* 

-1.50 0.14* 

0.61 0.54* 

0.16 0.87* 

-1.07 0.29* 

0.38 0.71 * 

2.14% 2.24 0.03* 

-0.28 -1.39 0.17* 

-0.28 -0.60 0.55* 

-0.94 -1.19 0.24* 

-0.53 -0.61 0.54 * 

-1.26 -2.21 0.03* 

-0.19 -1.08 0.28* 

72 

120 

0.09% 

4.98% 

O.D7% 
-0.04 

-0.12 

-0.08 

-0.41 

-0.58 

0.35 

0.18 0.86* 

-0.36 0.72* 

-0.43 0.67* 

-0.26 0.80* 

-0.76 0.45* 

-1.23 0.22* 

1.38 0.17* 

93 

Combination 

Estimate t-value P(>ltl) 

82 

72 

-0.61% 

7.04% 

-0.17% 

0.77 

0.87 

0.73 

0.35 

-0.27 

0.02 

53 

84 

2.07% 

7.70% 

-0.16 0.87* 

3.27 0.00* 

2.60 0.01 * 

2.38 0.02* 

0.93 0.36* 

-0.71 0.48* 

0.10 0.92* 

0.89% 1.14 0.26 

0.03 

0.12 

0.11 

0.46 

0.43 

0.81 

0.35 2.19 

0.44 1.27 

0.91 1.63 

-0.53 -0.74 

-0.45 -0.80 

-0.04 -0.25 

48 

120 

2.27% 

7.12% 

2.37% 

0.41 

0.79 

0.35 

-0.31 

-0.20 

-0.09 

4.09 0.00* 

3.40 0.00* 

0.29 0.77* 

0.63 0.53* 

-0.58 0.56* 

-0.35 0.73* 

-0.53 0.60* 

Table 7.24 below displays the time period subsamples for the MAIM portfolio. The subsamples are, 

as mentioned, based on the different levels of transaction cost. Thus, resulting in the following 

subsamples: 1997-2003, 2004-2008, 2009-2013 and 2014-2019. The returns and alpha values are 

fluctuating from the earliest to the last sub-period. The last sub-period is the best performing period 

and the only one with significant alpha value for the portfolio of all deals. In the full sample in 

table 7.17 the FF6 alpha estimate was not significantly different from zero for any of the portfolios. 

However, the results here suggest that the MAIM portfolios, except the stock portfolio, has in the 

last sub-period generated significant abnormal returns ranging from 0.41% to 0.77% per month, 

translating to an annual abnormal return of 5.03% to 9.64%. This clearly shows the impact of the 

transaction costs. Even though the abnormal returns for the EW and VW portfolios were generally 

decreasing over time, the MAIM portfolio generates abnormal returns when the transaction costs 

fall to today's level of 0.15%. 
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Table 7.24 
Time-based subsamples: MAIM portfolios 

MAIM portfolios 

All Cash Stock Combination 

Estimate t-value P(>ltl) Estimate t-value P(>ltl) Estimate t-value P(>ltl) Estimate t-value P(>ltl) 

Sub-period: 1997-2003 

Number of deals 675 495 95 85 

Observations 84 84 84 84 

Average monthly excess return 0.19% 0.16% 0.20% -0.18% 

Monthly standard deviation 2.61% 3.25% 2.39% 2.04% 

Fama-French 6-factor alpha 0.12% 0.37 0.71 0.23% 0.50 0.62* 0.25% 0.97 0.34* -0.38% -1.38 0.17* 

Fama-French 6-factor beta 0.23 3.05 0.00 0.24 2.47 0.02* -0.07 -0.81 0.42* 0.13 3.56 0.00* 

Fama-French 6-factor SMB 0.19 1.86 O.D7 0.17 1.03 0.31* -0.06 -0.53 0.60* 0.19 2.64 0.01* 

Fama-French 6-factor HML -0.13 -0.97 0.33 -0.39 -1.78 0.08* 0.02 0.16 0.87* 0.16 1.65 0.10* 

Fama-French 6-factor RMW 0.08 0.47 0.64 0.00 -0.01 0.99* 0.05 0.38 0.71 * -0.02 -0.17 0.86* 

Fama-French 6-factor CMA 0.23 1.44 0.16 0.52 2.00 0.05* -0.09 -0.52 0.61 * -0.11 -0.83 0.41* 

Fama-French 6-factor WML 0.00 -0.03 0.97 -0.01 -0.11 0.91* -0.01 -0.13 0.89* 0.03 0.52 0.61* 

Sub-period: 2004-2008 

Number of deals 496 421 42 33 

Observations 60 60 60 60 

Average monthly excess return -0.35% -0.43% 0.10% 0.22% 

Monthly standard deviation 2.93% 3.13% 1.75% 1.36% 

Fama-French 6-factor alpha -0.21% -0.67 0.51 -0.24% -0.81 0.42 0.43% 1.45 0.15* -0.10% -0.38 0.71* 

Fama-French 6-factor beta 0.41 6.48 0.00 0.44 7.19 0.00 0.03 0.47 0.64* 0.12 2.48 0.02* 

Fama-French 6-factor SMB 0.16 1.07 0.29 0.22 1.51 0.14 -0.10 -0.71 0.48* 0.10 1.11 0.27* 

Fama-French 6-factor HML -0.14 -0.51 0.62 -0.05 -0.17 0.86 -0.51 -1.69 0.10* -0.02 -0.13 0.90* 

Fama-French 6-factor RMW -0.04 -0.13 0.90 -0.06 -0.20 0.84 -0.14 -0.48 0.63* 0.02 0.08 0.94* 

Fama-French 6-factor CMA -0.24 -1.18 0.24 -0.24 -1.26 0.21 -0.04 -0.25 0.80* 0.16 1.46 0.15* 

Fama-French 6-factor WML -0.06 -0.57 0.57 -0.12 -1.27 0.21 -0.08 -0.79 0.43* 0.19 2.33 0.02* 

Sub-period: 2009-2013 

Number of deals 418 365 37 16 

Observations 60 60 60 60 

Average monthly excess return 1.51% 1.33% 0.21% 0.46% 

Monthly standard deviation 4.38% 4.75% 1.04% 1.34% 

Fama-French 6-factor alpha 0.69% 1.41 0.16* 0.38% 0.65 0.52* 0.14% 0.86 0.39* 0.57% 3.07 0.00 

Fama-French 6-factor beta 0.54 5.13 0.00* 0.58 4.71 0.00* 0.01 0.18 0.86* 0.01 0.21 0.84 

Fama-French 6-factor SMB 0.31 1.15 0.26* 0.39 1.31 0.20* 0.00 0.00 1.00* -0.06 -0.69 0.49 

Fama-French 6-factor HML -0.03 -0.11 0.91* 0.01 0.04 0.97* 0.05 0.70 0.49* 0.08 0.68 0.50 

Fama-French 6-factor RMW 0.05 0.13 0.90* 0.12 0.26 0.80* 0.10 0.78 0.44* -0.16 -0.97 0.33 

Fama-French 6-factor CMA -0.41 -0.85 0.40* -0.41 -0.77 0.45* -0.02 -0.18 0.86* -0.03 -0.19 0.85 

Fama-French 6-factor WML -0.06 -0.68 0.50* -0.04 -0.32 0.75* 0.03 0.89 0.38* -0.06 -1.24 0.22 

Sub-period: 2014-2019 

Number of deals 475 396 43 36 

Observations 72 72 72 72 

Average monthly excess return 1.00% 1.03% 0.07% 0.36% 

Monthly standard deviation 2.57% 3.00% 1.55% 1.11% 

Fama-French 6-factor alpha 0.77% 3.16 0.00* 0.76% 2.36 0.02 0.08% 0.39 0.70* 0.41% 2.81 0.01* 

Fama-French 6-factor beta 0.37 4.84 0.00* 0.42 4.44 0.00 -0.05 -0.95 0.35* 0.12 3.33 0.00* 

Fama-French 6-factor SMB 0.47 2.63 0.01* 0.53 2.51 0.02 -0.04 -0.26 0.79* 0.08 1.20 0.23* 

Fama-French 6-factor HML 0.35 1.01 0.32* 0.42 1.25 0.22 -0.04 -0.19 0.85* -0.02 -0.14 0.89* 

Fama-French 6-factor RMW 0.27 0.85 0.40* 0.51 1.44 0.16 -0.25 -1.03 0.31 * -0.27 -2.28 0.03* 

Fama-French 6-factor CMA -0.23 -0.67 0.51 * -0.12 -0.28 0.78 -0.23 -1.01 0.32* -0.06 -0.41 0.68* 

Fama-French 6-factor WML 0.00 0.00 1.00* -0.05 -0.31 0.76 0.10 0.69 0.50* -0.03 -0.50 0.62* 

*Newey-West standard errors 

7.6.2 Cross-border-based subsamples 

A major motivation behind this paper is to conduct research within the field of merger arbitrage 

in the European market, as most prior research is conducted in the US or a single country. However, 

conducting the strategy m Europe results m cross-border transactions, which may be notably 
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different from domestic deals. It is therefore interesting to identify whether cross-border or domestic 

deals yields a higher return. 

Table 7.25 below displays the EW cross-border and domestic subsamples. Both the average monthly 

excess returns and the alpha is higher for domestic deals than cross-border deals for all deal types. 

The largest difference between domestic and cross-border deals is for stock and combination deals. 

Thus, indicating that these portfolios are better for domestic transactions. The alphas for the EW 

portfolios are significant, except for the stock and combination cross-border portfolios. The standard 

deviation is rather similar for cross-border and domestic deals across the different deal types, except 

for cash deals, where domestic deals have a higher standard deviation. It could be noted that the 

stock and combination portfolios have considerably fewer days invested, which will impact the 

absolute level of the standard deviation. For the EW portfolios, the domestic deals are the most 

attractive. Compared to the full sample in table 7.15, only investing in domestic deals results in a 

higher abnormal return for the portfolios of all deals and cash deals, but lower for the combination 

portfolio. For the stock deals, the abnormal returns are approximately unchanged. 

Table 7.25 
Cross-border and domestic subsample: Equal-weighted portfolios 

All 

Estimate t-value P(>ltl) 

Number of deals 1,140 

Days invested 5,950 

Average monthly excess return 1.12% 

Monthly standard deviation 4.02% 

Fama-French 6-factor alpha 0.73% 3.50 0.00 

Fama-French 6-factor beta 0.43 8.99 0.00 

Fama-French 6-factor SMB 0.36 3.96 0.00 

Fama-French 6-factor HML 0.35 3.04 0.00 

Fama-French 6-factor RMW 0.31 2.02 0.04 

Fama-French 6-factor CMA -0.23 -1.61 0.11 

Fama-French 6-factor WML -0.06 -1.20 0.23 

Number of deals 1,116 

Days invested 5,941 

Average monthly excess return 1.44% 

Monthly standard deviation 4.49% 

Fama-French 6-factor alpha 1.08% 4.03 0.00* 

Fama-French 6-factor beta 0.40 5.45 0.00* 

Fama-French 6-factor SMB 0.17 1.39 0.17* 

Fama-French 6-factor HML 0.09 0.44 0.66* 

Fama-French 6-factor RMW 0.24 1.27 0.21 * 

Fama-French 6-factor CMA 0.13 0.48 0.63* 

Fama-French 6-factor WML 0.00 0.05 0.96* 

*Newey-West standard errors 

Equal-weighted portfolios 

Cash 

Estimate t-value P(>ltl) 
Cross-border 

1,039 

5,947 

1.11% 

3.96% 

0.69% 3.32 0.00 

0.42 8.77 0.00 

0.45 4.99 0.00 

0.35 3.14 0.00 

0.34 2.25 0.03 

-0.21 -1.50 0.14 

-0.05 -1.02 0.31 

Domestic 

794 

5,933 

1.38% 

5.99% 

1.07% 2.71 0.01* 

0.53 5.85 0.00* 

0.24 1.43 0.15* 

-0.25 -0.74 0.46* 

0.25 0.98 0.33* 

0.60 1.34 0.18* 

-0.12 -1.01 0.31 * 

Stock 

Estimate t-value P(>ltl) 

54 

3,100 

0.01% 

6.16% 

-0.16% 

0.17 

-0.17 

0.00 

-0.13 

0.04 

0.16 

186 

5,157 

0.94% 

6.01% 

0.95% 

-0.23 

-0.09 

0.19 

0.42 

-0.40 

0.00 

-0.42 0.67* 

2.12 0.04* 

-0.74 0.46* 

-0.01 1.00* 

-0.35 0.73* 

0.10 0.92* 

1.30 0.19* 

2.37 0.02* 

-2.39 0.02* 

-0.44 0.66* 

1.01 0.31 * 

1.76 0.08* 

-1.70 0.09* 

0.04 0.97* 

Combination 

Estimate t-value P(>ltl) 

47 

2,705 

0.30% 

6.82% 

0.44% 

0.27 

0.35 

-0.25 

0.09 

0.11 

-0.34 

136 

4,261 

1.55% 

6.09% 

1.07% 

0.34 

0.31 

0.51 

-0.40 

-0.19 

0.29 

0.90 0.37* 

2.80 0.01 * 

1.97 0.05* 

-0.88 0.38* 

0.28 0.78* 

0.39 0.70* 

-2.05 0.04* 

2.57 0.01 * 

4.79 0.00* 

1.55 0.12* 

2.12 0.04* 

-1.17 0.24* 

-0.81 0.42* 

3.10 0.00* 

Table 7.26 below displays the VW cross-border and domestic subsamples. The alpha is higher for 

domestic deals than cross-border deals, except for the portfolio of all deals, where the domestic 

alpha is not significant. The largest difference between the domestic and cross-border alpha is stock 

and combination deals, as in the EW portfolios. The cross-border stock and combination portfolios, 

in addition to the domestic portfolios of all, cash and stock deals does not have significant alphas. 
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While the EW domestic portfolios looked the most attractive, the VW portfolios' alphas are mostly 

insignificant for the domestic portfolios. Compared to the full sample in table 7.16 the all and cash 

cross-border portfolios yields a higher abnormal return. Thus, indicating that cross-border portfolios 

are attractive. However, it could be noted that the domestic portfolios of all and cash deals are 

close to being significant at the 5%-level. 

Table 7.26 
Cross-border and domestic subsample: Vafoe-weighted portfolios 

Number of deals 

Days invested 

Average monthly excess return 

Monthly standard deviation 

Fama-French 6-factor alpha 

Fama-French 6-factor beta 

Fama-French 6-factor SMB 

Fama-French 6-factor HML 

Fama-French 6-factor RMW 

Fama-French 6-factor CMA 

Fama-French 6-factor WML 

Number of deals 

Days invested 

Average monthly excess return 

Monthly standard deviation 

Fama-French 6-factor alpha 

Fama-French 6-factor beta 

Fama-French 6-factor SMB 

Fama-French 6-factor HML 

Fama-French 6-factor RMW 

Fama-French 6-factor CMA 

Fama-French 6-factor WML 

*Newey-West standard errors 

All 

Estimate I-value P(>ltl) 

1,140 

5,950 

1.16% 

4.25% 

0.84% 

0.42 

0.31 

0.04 

-0.12 

0.35 

0.03 

1,116 

5,941 

0.82% 

4.57% 

0.60% 

0.25 

-0.03 

0.14 

-0.38 

-0.23 

0.23 

3.39 

7.88 

2.19 

0.29 

-0.85 

2.08 

0.53 

0.00* 

0.00* 

0.03* 

0.77* 

0.40* 

0.04* 

0.59* 

1.90 0.06* 

3.53 0.00* 

-0.21 0.83* 

0.64 0.53* 

-1.51 0.13* 

-0.86 0.39* 

1.88 0.06* 

Value-weighted portfolios 

Cash 

Estimate I-value P(>ltl) 

Cross-border 

1,039 

5,947 

1.04% 

4.31% 

0.67% 

0.44 

0.37 

-0.02 

-0.20 

0.39 

0.10 

794 

5,933 

1.08% 

6.76% 

0.92% 

0.48 

0.31 

-0.66 

-0.08 

1.15 

-0.11 

2.59 0.01 * 

7.96 0.00* 

2.73 0.01 * 

-0.17 0.87* 

-1.22 0.23* 

2.26 0.02* 

1.48 0.14* 

Domestic 

1.95 0.05* 

5.44 0.00* 

1.72 0.09* 

-1.56 0.12* 

-0.24 0.81 * 

2.06 0.04* 

-0.69 0.49* 

Stock 

Estimate I-value P(>ltl) 

54 

3,100 

0.19% 

6.11% 

-0.09% 

0.11 

-0.06 

0.15 

0.39 

-0.07 

0.09 

186 

5,157 

0.42% 

6.14% 

0.57% 

-0.27 

0.12 

0.20 

0.16 

-0.80 

0.01 

-0.21 

1.43 

-0.22 

0.56 

0.95 

-0.21 

0.78 

0.84* 

0.15* 

0.83* 

0.58* 

0.35* 

0.83* 

0.44* 

1.18 0.24* 

-2.51 0.01 * 

0.57 0.57* 

0.98 0.33* 

0.50 0.62* 

-2.45 0.02* 

0.05 0.96* 

Combination 

Estimate I-value P(>ltl) 

47 

2,705 

0.23% 

6.72% 

0.38% 

0.26 

0.45 

-0.22 

0.06 

0.05 

-0.35 

136 

4,261 

1.51% 

6.74% 

1.12% 

0.33 

0.19 

0.50 

-0.79 

-0.23 

0.36 

0.79 0.43* 

2.74 0.01 * 

2.60 0.01 * 

-0.75 0.45* 

0.17 0.86* 

0.17 0.87* 

-2.11 0.04* 

2.50 

3.79 

0.80 

1.79 

-1.99 

-0.88 

4.12 

0.01 * 

0.00* 

0.42* 

0.08* 

0.05* 

0.38* 

0.00* 

Table 7.27 below displays the cross-border and domestic subsamples for MAIM portfolios. The 

domestic portfolios perform better than the cross-border portfolios. However, none of the portfolio 

alphas are significant at a 5%-level. The domestic portfolios have lower beta values than the cross

border portfolios, except for the combination portfolio. Comparing the results to the full sample in 

table 7.17, the beta values of the stock portfolios are insignificant, so the conclusion that the MAIM 

portfolio of stock deals is uncorrelated with the market still holds. Furthermore, the HML 

coefficients for all portfolios were insignificant in the full sample, but are positive and significantly 

different from zero for the cross-border portfolios of all deals and cash deals. The portfolio all deal 

types' significant coefficient most likely comes from the portfolio of cash deals. This implies that 

the cross-border portfolio of cash deals is tilted towards deals with value targets, which means that 

they most likely are riskier. 
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Table 7.27 
Cross-border and domestic subsample: MAIM portfolios 

MAIM portfolios 

All Cash Stock Combination 

Estimate t-value P(>ltl) Estimate t-value P(>ltl) Estimate t-value P(>ltl) Estimate t-value P(>ltl) 
Cross-border 

Number of deals 1,048 956 50 42 

Days invested 5,950 5,947 3,054 2,539 

Average monthly excess return 0.38% 0.38% 0.01% 0.01% 

Monthly standard deviation 3.55% 3.58% 0.81% 0.78% 

Fama-French 6-factor alpha 0.07% 0.39 0.70 0.03% 0.18 0.86 0.00% 0.09 0.93* 0.04% 0.76 0.45* 

Fama-French 6-factor beta 0.42 10.76 0.00 0.42 10.34 0.00 0.02 1.82 0.07* 0.02 1.77 0.08* 

Fama-French 6-factor SMB 0.42 5.67 0.00 0.44 5.85 0.00 -0.02 -0.64 0.52* 0.04 1.93 0.05* 

Fama-French 6-factor HML 0.21 2.24 0.03 0.25 2.62 O.Ql -0.02 -0.47 0.64* -0.01 -0.30 0.77* 

Fama-French 6-factor RMW 0.25 2.02 0.04 0.31 2.41 0.02 -0.05 -0.84 0.40* 0.00 0.03 0.98* 

Fama-French 6-factor CMA -0.16 -1.35 0.18 -0.20 -1.69 0.09 0.00 0.09 0.93* 0.00 0.03 0.97* 

Fama-French 6-factor WML -0.10 -2.24 0.03 -0.08 -1.94 0.05 0.02 1.01 0.31 * -0.05 -1.90 0.06* 

Domestic 

Number of deals 1,016 721 167 128 

Days invested 5,941 5,933 5,157 4,261 

Average monthly excess return 0.65% 0.50% 0.15% 0.17% 

Monthly standard deviation 3.44% 3.69% 1.66% 1.35% 

Fama-French 6-factor alpha 0.35% 1.62 0.11* 0.24% 0.98 0.33* 0.17% 1.50 0.14* 0.09% 0.84 0.40* 

Fama-French 6-factor beta 0.34 5.89 0.00* 0.39 6.38 0.00* -0.05 -1.80 0.07* 0.06 4.09 0.00* 

Fama-French 6-factor SMB 0.21 2.12 0.04* 0.20 1.57 0.12* -0.03 -0.57 0.57* 0.o7 1.72 0.09* 

Fama-French 6-factor HML 0.00 0.03 0.97* -0.16 -1.04 0.30* 0.02 0.33 0.74* 0.o7 1.36 0.18* 

Fama-French 6-factor RMW 0.20 1.36 0.18* 0.17 1.13 0.26* 0.06 0.75 0.45* -0.09 -1.51 0.13* 

Fama-French 6-factor CMA 0.17 -0.02 0.31 * 0.37 1.74 0.08* -0.06 -0.76 0.45* -0.05 -0.68 0.50* 

Fama-French 6-factor WML 0.00 -0.02 0.98* -0.05 -0.62 0.54* -0.01 -0.16 0.88* 0.06 1.81 0.07* 

*Newey-West standard errors 

7.6.3 Regulatory involvement-based subsamples 

As discussed in section 3.3.6, a central risk factor is the approval risk, which is highly affected by 

regulators, as they may block deals. It is therefore insightful to examine whether deals subject to 

regulatory involvement yield different returns than deals without regulatory involvement. 

Table 7.28 displays the benchmarking for the EW regulatory subsamples. Looking at the average 

monthly excess returns and the alpha-values, the non-regulatory performs better for all and cash 

portfolio, while the regulatory performs better in the stock and combination portfolios. All alphas, 

except for the stock portfolios and the non-regulatory combination portfolio, are significant. 

Compared to the full sample in table 7.15, the non-regulatory all and cash portfolios have higher 

alphas, while the regulatory have lower alphas. Thus, indicating that regulatory involvement may 

affect the ability to obtain abnormal returns negatively. 
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Table 7.28 
Regulatory subsample: Equal-weighted portfolios 

Equal-weighted portfolios 

All Cash Stock Combination 

Estimate t-value P(>ltl) Estimate t-value P(>ltl) Estimate t-value P(>ltl) Estimate t-value P(>ltl) 
Regulatory 

Number of deals 1,033 843 104 86 

Days invested 5,910 5,894 4,976 3,864 

Average monthly excess return 1.18% 0.99% 0.94% 1.05% 

Monthly standard deviation 4.32% 4.13% 7.28% 6.36% 

Fama-French 6-factor alpha 0.63% 2.45 0.02* 0.53% 2.44 0.02* 0.55% 1.07 0.28* 0.94% 2.21 0.03* 

Fama-French 6-factor beta 0.41 7.98 0.00* 0.49 9.62 0.00* -0.17 -1.69 0.09* 0.38 4.49 0.00* 

Fama-French 6-factor SMB 0.39 2.45 0.02* 0.49 4.20 0.00* O.Ql 0.04 0.97* 0.54 3.22 0.00* 

Fama-French 6-factor HML 0.46 3.11 0.00* 0.21 1.65 0.10* 0.60 2.36 0.02* 0.13 0.66 0.51 * 

Fama-French 6-factor RMW 0.36 1.62 0.11* 0.23 1.14 0.26* 0.49 1.33 0.19* -0.27 -0.85 0.39* 

Fama-French 6-factor CMA -0.18 -1.06 0.29* 0.28 0.21 0.84* -0.65 -1.83 0.07* 0.00 -0.01 LOO* 

Fama-French 6-factor WML o.m 0.96 0.34* -0.01 -0.12 0.90* 0.29 2.50 O.Dl* -0.14 -1.02 0.31 * 

Non-regulatory 

Number of deals 1,223 990 136 97 

Days invested 5,937 5,937 3,948 3,115 

Average monthly excess return 1.40% 1.41% 0.08% 1.00% 

Monthly standard deviation 5.07% 5.50% 8.61% 5.45% 

Fama-French 6-factor alpha 1.01% 3.58 0.00* 1.02% 3.12 0.00* 0.20% 0.34 0.69* 0.69% 1.92 0.06* 

Fama-French 6-factor beta 0.46 5.60 0.00* 0.48 5.48 0.00* -0.06 -0.41 0.28* 0.25 3.70 0.00* 

Fama-French 6-factor SMB 0.19 1.35 0.18* 0.28 1.72 0.09* -0.28 -1.08 0.73* 0.14 0.97 0.33* 

Fama-French 6-factor HML 0.13 0.72 0.47* -0.02 -0.08 0.94* 0.10 0.34 0.24* 0.29 1.27 0.20* 

Fama-French 6-factor RMW 0.43 2.22 0.03* 0.42 1.91 0.06* 0.40 1.17 0.49* -0.24 -0.96 0.34* 

Fama-French 6-factor CMA 0.01 0.05 0.96* 0.27 0.89 0.38* -0.23 -0.69 0.20* -0.11 -0.50 0.62* 

Fama-French 6-factor WML -0.06 -0.83 0.41 * -0.09 -1.02 0.31 * -0.19 -1.29 0.73* 0.18 1.76 0.08* 

*Newey-West standard errors 

Table 7.29 below shows the regulatory VW subsamples. Surprisingly, the regulatory portfolio 

outperforms the non-regulatory for each of the portfolios. In addition, the regulatory all and cash 

portfolios have significant alphas, while the non-regulatory all and cash alphas are insignificant. 

For the stock and combination portfolios, the only significant alpha is the non-regulatory 

combination. Compared to full sample in table 7.16, the regulatory all and cash portfolios yields 

higher abnormal returns, indicating that deals with regulatory involvement does not reduce the 

abnormal returns. This is the opposite from what was indicated by the EW portfolios. 
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Number of deals 

Days invested 
Average monthly excess return 

Monthly standard deviation 
Fama-French 6-factor alpha 

Fama-French 6-factor beta 

Fama-French 6-factor SMB 

Fama-French 6-lactor HML 

Fama-French 6-lactor RMW 

Fama-French 6-factor CMA 

Fama-French 6-lactor WML 

Number of deals 

Days invested 

Average monthly excess return 

Monthly standard deviation 

Fama-French 6-factor alpha 

Fama-French 6-factor beta 

Fama-French 6-factor SMB 

Fama-French 6-factor HML 

Fama-French 6-factor RMW 

Fama-French 6-factor CMA 

Fama-French 6-factor WML 

*Newey-West standard errors 

Table 7.29 
Regulatory subsample: Value-weighted portfolios 

All 

Estimate I-value P(>ltl) 

1,033 

5,910 

0.94% 

3.84% 

0.73% 

0.29 

0.25 

-0.01 

-0.25 

0.20 

0.08 

1,223 

5,937 

0.93% 

7.30% 

0.44% 

0.49 

-0.11 

0.38 

-0.05 

-0.44 

0.27 

3.01 

6.13 

1.66 

-0.06 

-1.51 

1.33 

1.65 

1.21 

3.45 

-0.46 

1.67 

-0.15 

-1.42 

2.02 

0.00* 

0.00* 

0.10* 

0.95* 

0.13* 

0.19* 

0.10* 

0.23* 

0.00* 

0.65* 

0.10* 

0.88* 

0.16* 

0.04* 

Value-weighted portfolios 

Cash 

Estimate I-value P(>ltl) 

Regulatory 
843 

5,894 

0.94% 

4.18% 

0.70% 

0.45 

0.29 

-0.23 

-0.40 

0.63 

0.06 

2.72 

8.41 

2.51 

-1.77 

-2.10 

4.46 

1.07 

Non-regulatory 

990 

5,937 

0.89% 

7.15% 

0.41% 

0.50 

0.13 

0.05 

0.22 

0.11 

0.11 

1.13 

3.42 

0.53 

0.21 

0.65 

0.33 

0.86 

0.01* 

0.00* 

0.01* 

0.08* 

0.04* 

0.00* 

0.28* 

0.26* 

0.00* 

0.60* 

0.83* 

0.51 * 

0.74* 

0.39* 

Stock 

Estimate t-value P(>ltl) 

104 

4,976 

0.85% 

7.15% 

0.46% 

-0.18 

0.16 

0.60 

0.67 

-0.82 

0.23 

136 

3,948 

-0.35% 

8.93% 

-0.10% 

-0.19 

-0.37 

0.27 

0.15 

-0.59 

-0.14 

0.89 

-1.74 

0.56 

2.13 

1.78 

-2.22 

1.64 

-0.15 

-1.34 

-1.32 

1.07 

0.38 

-1.61 

-0.92 

0.38* 

0.08* 

0.57* 

0.03* 

0.08* 

0.03* 

0.10* 

0.88* 

0.18* 

0.19* 

0.29* 

0.71* 

0.11* 

0.36* 

99 

Combination 

Estimate I-value P(>ltl) 

86 

3,864 

0.91% 

6.57% 

0.86% 

0.34 

0.47 

0.26 

-0.34 

-0.19 

-0.15 

97 

3,115 

0.82% 

5.60% 

0.72% 

0.22 

0.04 

0.06 

-0.77 

-0.06 

0.25 

1.93 

4.22 

2.87 

1.28 

-1.04 

-0.69 

-1.06 

2.12 

2.89 

0.29 

0.20 

-3.38 

-0.24 

2.82 

0.05* 

0.00* 

0.00* 

0.20* 

0.30* 

0.49* 

0.29* 

0.04* 

0.00* 

0.77* 

0.84* 

0.00* 

0.81 * 

0.01 * 

Table 7.30 below displays the regulatory subsamples for MAIM portfolios. The MAIM portfolios 

show a different picture than the VW portfolios, as the non-regulatory portfolios of all, cash and 

stock deals perform better than the regulatory ones, when looking at the alpha values. However, 

the only portfolio with a significant alpha is the regulatory combination portfolio. None of the 

MAIM portfolios in the full sample have significant alpha values. 

Number of deals 

Days invested 

Average monthly excess return 

Monthly standard deviation 

Fama-French 6-factor alpha 

Fama-French 6-factor beta 

Fama-French 6-factor SMB 

Fama-French 6-lactor HML 

Fama-French 6-factor RMW 

Fama-French 6-factor CMA 

Fama-French 6-factor WML 

Number of deals 

Days invested 

Average monthly excess return 

Monthly standard deviation 

Fama-French 6-factor alpha 

Fama-French 6-factor beta 

Fama-French 6-lactor SMB 

Fama-French 6-factor HML 

Fama-French 6-lactor RMW 

Fama-French 6-factor CMA 

Fama-French 6-lactor WML 
*Newey-West standard errors 

Table 7.30 
Regulatory subsample: MAIM portfolios 

All 

Estimate t-value P(>ltl) 

949 

5,910 

0.47% 

3.30% 

0.14% 

0.37 

0.43 

0.25 

0.20 

-0.15 

-0.03 

1,115 

5,937 

0.54% 

3.88% 

0.26% 

0.40 

0.25 

0.01 

0.34 

0.11 

-0.10 

0.80 

8.70 

5.78 

2.28 

1.30 

-1.23 

-0.53 

1.22 

6.40 

2.24 

O.o7 
2.29 

0.72 

-1.78 

0.43* 

0.00* 

0.00* 

0.02* 

0.20* 

0.22* 

0.60* 

0.22* 

0.00* 

0.02* 

0.94* 

0.02* 

0.47* 

0.08* 

MAIM portfolios 

Cash 

Estimate t-value P(>ltl) 

Regulatory 

769 

5,894 

0.37% 

3.43% 

0.04% 

0.42 

0.43 

0.18 

0.18 

-0.11 

-0.04 

0.25 

10.73 

5.99 

1.95 

1.47 

-0.99 

-1.06 

Non-regulatory 

908 

5,937 

0.54% 

4.04% 

0.27% 

0.40 

0.26 

-0.07 

0.33 

0.23 

-0.10 

1.09 

6.17 

1.98 

-0.05 

2.01 

1.15 

-1.45 

0.81 

0.00 

0.00 

0.05 

0.14 

0.32 

0.03 

0.28* 

0.00* 

0.05* 

0.64* 

0.05* 

0.25* 

0.15* 

Stock 

Estimate t-value P(>ltl) 

98 

4,920 

0.11% 

1.21% 

0.05% 

-0.02 

-0.01 

0.04 

0.03 

-0.07 

0.06 

119 

3,878 

0.05% 

1.56% 

0.12% 

-0.01 

-0.04 

-0.04 

-0.03 

0.01 

-0.05 

0.66 

-0.10 

-0.33 

0.97 

0.52 

-1.32 

2.72 

1.10 

-0.49 

-0.72 

-0.57 

-0.31 

0.14 

-1.50 

0.51 * 

0.32* 

0.74* 

0.33* 

0.60* 

0.19* 

0.01 * 

0.27* 

0.63* 

0.47* 

0.57* 

0.76* 

0.89* 

0.13* 

Combination 

Estimate I-value P(>ltl) 

82 

3,782 

0.14% 

1.02% 

0.15% 

0.05 

0.08 

0.00 

-0.10 

0.02 

-0.02 

88 

3,010 

0.05% 

1.11% 

-0.01% 

0.04 

0.03 

0.06 

0.01 

-0.07 

0.03 

2.21 

3.45 

2.98 

-0.02 

-1.67 

0.32 

-0.68 

-0.16 

2.78 

0.89 

1.26 

0.22 

-0.92 

1.15 

0.03* 

0.00* 

0.00* 

0.99* 

0.97* 

0.75* 

0.50* 

0.87* 

0.01 * 

0.38* 

0.21 * 

0.83* 

0.36* 

0.25* 
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7.6.4 Region-based subsamples 

There may be differences between the profitability in different countries and regions within Europe. 

In order to identify whether one European region yields higher returns than other regions, the 

sample is divided into five region-subsamples as determined in the summary statistics. In order to 

form portfolios and conclude on the results, a certain amount of deals is needed in each portfolio. 

As stock and combination deals have less than ten deals in several regions, the region-based 

subsamples will only be conducted for the portfolio of all deals, and not the individual deal types. 

Table 7.31 presents the region-based subsamples for the EW portfolios. Looking at both the average 

monthly excess returns and the alpha values, the best performing region is the British Islands, 

followed by Western Europe. The Nordic region is the worst performing region with a negative 

alpha value. The British Islands and Western Europe are the only regions with significant alpha 

values. The British Islands are the only with a higher alpha than the portfolio of all deals in the 

full sample, indicating that the British Islands are driving the results of the full sample. 

Table 7.31 
Region-based subsample: Equal-weighted portfolios 

Equal-weighted portfolios 

The British Islands Nordic Wes tern Europe Eastern Europe Southern Europe 

Estimate t-value P(>ltl) Estimate t-value P(>ltl) Estimate t-value P(>ltl) Estimate t-value P(>ltl) Estimate t-value P(>ltl) 
Number of deals 949 362 592 124 229 

Days invested 5,930 5,466 5,783 4,490 5,352 

Average monthly excess return 1.40% 0.47% 1.18% 0.83% 0.57% 

Monthly standard deviation 4.67% 5.22% 4.42% 8.03% 6.08% 

Fama-French 6-factor alpha 0.95% 3.70 0.00* -0.10% -0.28 0.78* 0.68% 2.60 0.01* 0.21% 0.37 0.71 * 0.51% 1.06 0.29* 

Fama-French 6-factor beta 0.40 6.24 0.00* 0.37 4.53 0.00* 0.50 8.29 0.00* 0.25 1.58 0.12* 0.45 5.70 0.00* 

Fama-French 6-factor SMB 0.49 4.29 0.00* 0.42 3.30 0.00* 0.05 0.49 0.62* 0.62 1.97 0.05* 0.14 0.60 0.55* 

Fama-French 6-factor HML 0.30 1.63 0.10* 0.50 2.29 0.02* 0.40 2.50 0.01* 0.59 1.99 0.05* -0.17 -0.68 0.50* 

Fama-French 6-factor RMW 0.50 2.61 0.01 * 0.69 2.64 0.Dl* 0.17 1.08 0.28* 0.13 0.29 0.77* -0.53 -1.77 0.08* 

Fama-French 6-factor CMA -0.15 -0.67 0.51 * -0.16 -0.61 0.54* -0.19 -0.91 0.36* -0.51 -1.48 0.14* 0.31 0.80 0.42* 

Fama-French 6-factor WML -0.06 -0.63 0.53* -0.03 -0.33 0.74* 0.10 1.39 0.17* 0.30 2.26 0.02* -0.04 -0.23 0.82* 

*Newey-West standard errors 

Table 7.32 below shows the VW region-based subsamples. All VW alphas are lower than the 

equivalent EW alphas. The most attractive region is once again the British Islands, while Eastern 

Europe is the worst. The only portfolio with a significant alpha is the British Islands. 

Table 7.32 
Region-based subsample: Value-weighted portfolios 

Value-weighted portfolios 

The British Islands Nordic Wes tern Europe Eastern Europe Southern Europe 

Estimate t-value P(>ltl) Estimate t-value P(>ltl) Estimate t-value P(>ltl) Estimate t-value P(>ltl) Estimate t-value P(>ltl) 
Number of deals 949 362 592 124 229 

Days invested 5,930 5,466 5,783 4,490 5,352 

Average monthly excess return 1.03% 0.48% 0.74% 0.43% 0.65% 

Monthly standard deviation 5.17% 6.16% 4.20% 9.83% 5.31% 

Fama-French 6-factor alpha 0.68% 2.09 0.04 -0.16% -0.36 0.72* 0.36% 1.59 0.11* -0.31% -0.04 0.97* 0.38% 1.12 0.27* 

Fama-French 6-factor beta 0.27 3.59 0.00 0.38 4.19 0.00* 0.43 7.78 0.00* 0.19 1.02 0.31 * 0.35 4.66 0.00* 

Fama-French 6-factor SMB 0.55 3.91 0.00 0.37 2.28 0.02* 0.03 0.28 0.78* 0.56 1.46 0.15* 0.14 0.85 0.40* 

Fama-French 6-factor HML 0.12 0.66 0.51 0.62 2.24 0.03* 0.20 1.28 0.20* 0.66 1.84 0.07* -0.07 -0.30 0.76* 

Fama-French 6-factor RMW 0.18 0.75 0.46 0.59 1.65 0.10* -0.12 -0.74 0.46* -0.01 -0.02 0.98* -0.37 -1.17 0.24* 

Fama-French 6-factor CMA -0.06 -0.25 0.80 -0.19 -0.62 0.54* -0.07 -0.40 0.69* -0.99 -2.45 0.02* 0.32 1.12 0.26* 

Fama-French 6-factor WML 0.05 0.62 0.53 0.05 0.45 0.65* 0.16 3.08 0.00* 0.29 1.59 0.11 * 0.17 1.10 0.27* 

*Newey-West standard errors 
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Table 7.33 below displays the region-based subsample for the MAIM portfolios. Looking at the 

alpha, the most attractive region is now Western Europe with the highest alpha and the only 

significant alpha. The British Islands, which was the most attractive when looking at the EW and 

VW portfolios, have the second highest alpha, but it is insignificant. The worst performing region 

is the Nordics, with a negative and insignificant alpha. 

Table 7.33 
Region-based subsample: MAIM portfolios 

MAIM portfolios 

The British Islands Nordic Wes tern Europe Eastern Europe Southern Europe 

Estimate t-value P(>ltl) Estimate t-value P(>ltl) Estimate t-value P(>ltl) Estimate t-value P(>ltl) Estimate t-value P(>ltl) 
Number of deals 865 332 546 111 210 

Days invested 5,930 5,466 5,783 4,440 5,352 

Average monthly excess return 0.43% 0.03% 0.64% 0.11% 0.11% 

Monthly standard deviation 3.90% 2.42% 3.07% 1.20% 2.89% 

Fama-French 6-factor alpha 0.16% 0.75 0.46* -0.10% -0.60 0.55* 0.36% 1.96 0.05* 0.04% 0.46 0.65* 0.11% 0.43 0.67* 

Fama-French 6-factor beta 0.31 5.50 0.00* 0.12 3.40 0.00* 0.37 9.16 0.00* 0.04 1.59 0.11 * 0.21 5.07 0.00* 

Fama-French 6-factor SMB 0.46 4.40 0.00* 0.11 1.77 0.08* 0.13 1.91 0.06* 0.08 2.05 0.04* 0.04 0.28 0.78* 

Fama-French 6-factor HML 0.14 0.96 0.34* 0.12 1.20 0.23* 0.09 0.91 0.36* 0.04 0.78 0.43* -0.19 -1.45 0.15* 

Fama-French 6-factor RMW 0.41 2.51 0.01 * 0.17 1.41 0.16* 0.11 0.83 0.41* 0.03 0.35 0.72* -0.22 -1.73 0.09* 

Fama-French 6-factor CMA -0.20 -1.16 0.25* -0.06 -0.63 0.53* 0.06 0.49 0.62* -0.04 -0.81 0.42* 0.24 1.08 0.28* 

Fama-French 6-factor WML -0.11 -1.55 0.12* -0.03 -0.74 0.46* 0.00 -0.03 0.98* O.Q3 1.44 0.15* -0.02 -0.28 0.78* 

*Newey-West standard errors 

7.6.5 Section summary 

The analysis of the sub-periods provided evidence that the EW portfolios did not generate abnormal 

returns across all time periods. The abnormal returns for the portfolios of all, cash and combination 

deals found in section 7.5.1 seemed to be confined to certain sub-periods. However, the abnormal 

returns of the VW portfolios of all deals and cash deals proved to be more time robust, with 

significant abnormal returns across all sub-periods. Surprisingly, the VW stock portfolio generated 

abnormal returns in the second sub-period, even though it did not in the initial analysis. Finally, 

all MAIM portfolios, except the stock portfolio, generated significant abnormal returns in the last 

sub-period with the lowest transaction costs. Thus, indicating that the strategy can generate 

abnormal returns after practical limitations and transaction costs. 

Furthermore, the domestic deals generally generated higher abnormal returns than cross-border 

deals. Results from the regulatory subsamples were more ambiguous and only 7 out of 24 portfolios 

outperformed the full sample, indicating that investing in regulatory subsamples is mostly 

unattractive. For the EW portfolios, the non-regulatory portfolios of all deals and cash deals 

performed better than regulatory deals, but the opposite was true for the stock and combination 

deals. For the VW portfolios, the regulatory portfolios performed better for all deal types. 

Furthermore, the only MAIM portfolio with a significant, but low, alpha estimate was the 

regulatory combination portfolio. Lastly, the evidence points towards Western Europe and the 

British Islands as the most profitable regions. However, the Nordic region generally performed very 

poorly, and should thus be avoided. 



 

 

 

 

8. Discussion 
The following section will discuss the results of the analysis. Firstly, the results of the analysis will 

be interpreted in order to draw conclusions from the analysis in section 8.1. Secondly, the results 

will be compared to the results of previous research on merger arbitrage in section 8.2. Finally, in 

section 8.3 , the limitations of the results will be discussed. 

8 .1 Interpretation of results 

The following section will interpret the results of this thesis, which finds evidence of abnormal 

returns for the merger arbitrage strategy in Europe between 1997 and 2019. For numerous 

portfolios, the abnormal return is positive and statistically significant, even after accounting for 

common risk factors. The highest abnormal returns are generated by the EW and VW portfolios. 

However, it is important to note that these portfolios are theoretical portfolios. Thus, the abnormal 

returns generated by these portfolios are not expected to be attainable in practice. Due to many 

real-life limitations and costs, a more realistic MAIM portfolio is constructed, to give a more 

practical analysis of the potential returns of the merger arbitrage strategy. Even so, despite being 

theoretical, the EW and VW portfolios give valuable insights into the profitability of the strategy. 

Thus, the impact of different weighting methods is discussed first. Next, the impact of introducing 

practical limitations will be interpreted. Finally, the optimal portfolio choice and the investor type 

will be discussed. 

8.1.1 Impact of different weighting methods 

The EW portfolios, except the combination portfolio, outperform their VW counterparts, with 

considerably better performance measures and higher abnormal returns. The major difference 

between the two portfolio types is that the targets with lower market capitalization are given higher 

weights in the EW portfolios, which indicates that the deals with smaller target firms outperform 

those with bigger target firms. Furthermore, the EW portfolios of all deals and cash deals have 

higher positive SMB coefficients and they are all significantly different from zero, which implies 

that they are more like small companies. However, the VW combination portfolio has a higher 

abnormal return than the EW combination portfolio, even though the EW portfolio has a higher 

positive SMB coefficient. Looking at the alphas and the average monthly excess returns, the 

difference between the two is however relatively small. Thus, the results of this paper point to the 

conclusion that merger arbitrage portfolios with more small target firms outperform those with 

larger target firms. 

8.1.2 Impact of introducing practical limitations 

When including transaction costs and other practical limitations to the portfolios, the initial 

analysis of the MAIM portfolios showed a substantial decrease in the returns. This resulted in 

insignificant alpha values, implying that the merger arbitrage strategy cannot practically generate 
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abnormal returns. However, the analysis in section 7.6.1 showed that the strategy's ability to 

generate abnormal returns is considerably affected by the level of transaction costs. In the last sub

period with transaction costs of 0.15%, the portfolios of all deals, cash deals and combination deals 

all generate significantly monthly abnormal returns ranging from 0.41 % to 0. 77%. The main 

difference from the earlier sub-periods is the level of transaction costs, thus indicating that merger 

arbitrage provides investors with abnormal returns in a low transaction cost environment. The 

estimated transaction costs are as mentioned considered to be in the lower end of the costs that 

investors actually incur when trading, as costs related to the market impact of trading in illiquid 

stocks also will impact the returns negatively. Previous research have found significant abnormal 

returns after taking transaction costs into account, even at a higher levels (Dukes, Frohlich, & Ma, 

1992; Maheswaran & Yeah, 2005). The fact that other papers have found significant abnormal 

returns after taking higher transaction costs into consideration indicates that the other practical 

limitations regarding the number of deals invested and a maximum portfolio weight in each deal, 

significantly affects the possibility to generate abnormal returns. 

The impact of the maximum weight in each deal is the most severe for the combination and stock 

portfolios, as there are relatively few deals in these portfolios. In fact , there are only five days over 

the entire period where the combination portfolio is invested in more than ten deals. This means 

that for the rest of the 5,995 days the portfolio includes an investment in the risk-free asset, instead 

of investing more in the available deals. The stock portfolio has 106 days where it is invested in 

more than ten deals, while the cash portfolio and the portfolio of all deals has 5,548 days and 5,729, 

respectively. The stock and combination portfolios are also invested in less stocks than 

recommended by Evans and Archer (1968) and Statman (1987) in section 6.6.1. Thus, the aspect 

of diversifying across all deal types to increase the number of investments is important in a practical 

portfolio following the merger arbitrage strategy. The practical limitations are based on prior 

research and limitations often utilized by investors, however the number of deals invested in and 

the maximum portfolio weight restrictions are easily managed by investors. Other assumptions 

regarding these limitations could potentially lead to significant abnormal return for other time 

periods. 

The only time-based MAIM portfolio generating significant abnormal return is the portfolio based 

on the sub-period from 2014 to 2019. The first sub-period includes the burst of the dot-com bubble, 

while the financial crisis occurred during the second sub-period. However, the last two periods have 

not experienced corresponding market downturns. It could be noted that the European debt crisis 

started in the third sub-period. However, looking at the performance of STOXX 600, FTSE All

Shares, Euronext 100, Frankfurt DAX and NASDAQ OMXN40 indices, which constitutes most of 

the countries the strategy is invested in, none of them are more impacted by economic downturns 

in 2009-2013 than in 2014-2019 (STOXX, 2020; London Stock Exchange, 2020; Euronext, 2020; 
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Borse Frankfurt, 2020; Nasdaq, 2020). Thus, indicating that the difference in the abnormal returns 

in the time-based subsamples are due to the practical limitations, rather than differences in 

economic environments. This is supported by the analysis of the EW and VW subsamples. The 

EW portfolio of all deals performs better in the sub-period that includes the financial crisis, while 

the VW portfolio performs better in the first period that includes the burst of the dot-com bubble. 

Thus, since they perform well in periods with market downturns, the MAIM portfolio's performance 

in the last sub-period is likely not due to a lack of a market downturn. Even so, testing for the 

impact of market downturns in low transaction cost environments might lead to different 

conclusions in future research. 

8.1.3 Optimal portfolio choice 

Regarding the optimal portfolio choice, the portfolios' performance measures should be interpreted 

to obtain insight into the choice between the different deal types. As previously mentioned, the 

findings indicate the importance of diversifying across all deal types. The portfolio of all deals 

generally has the best performance measures, except for the Treynor ratio and maximum drawdown 

of the MAIM portfolios, where the combination portfolio is a little better. However, this might be 

due to the limited number of combination deals in the MAIM portfolio, meaning that, as previously 

mentioned, the portfolio is heavily invested in the risk-free asset over the time period. Thus, the 

beta of the combination portfolio should decrease, as theoretically, the risk-free rate should have a 

beta of zero, leading to a better Treynor ratio. Due to this, the portfolio of all deals is still regarded 

as the best portfolio across all portfolio types. Furthermore, the EW portfolio of all deals had a 

higher Treynor ratio than the merger arbitrage indices, even though it has much higher systematic 

risk. This implies that even though the merger arbitrage portfolios in Europe are not market neutral, 

investors are sufficiently compensated for this systematic risk. This is also the case for the 

unsystematic risk, where the EW portfolio of all deals had the highest information ratio of all 

portfolios. Thus, although the merger arbitrage indices have much lower standard deviations, the 

higher standard deviation of the portfolio of all deals is compensated through higher returns. The 

investor choosing between different portfolios should therefore choose the portfolio of all deals, 

whether investing in just one portfolio, combining it with other investments or combining it with 

the market portfolio. 

Furthermore, in addition to validate the results, the robustness analysis gives further insight into 

an optimal portfolio choice. The combination and stock portfolios were significantly better in 

domestic deals, both for EW and VW portfolios. Surprisingly, for the portfolio of all deals the 

domestic portfolio was best for the EW portfolios, while the cross-border portfolios were best for 

the VW portfolios. The reason might be differences in the market capitalization of the target firms. 

As can be seen in table F.2 in appendix F, the average market capitalization of target firms in the 

domestic deals are clearly lower than that of the target firms in cross-border deals. Thus, the 



 

Discussion 105 

overperformance of the domestic deals might be due to the existence of small target firms, and not 

actually whether the deal is domestic or cross-border. Moreover, larger target firms might generally 

be more present in cross-border deals, as they may have a presence in more than one country. None 

of the MAIM portfolios generate abnormal returns. However, looking at the average excess returns, 

the recommendation based on this thesis, findings stands; domestic deals are more attractive than 

cross-border deals, although one should note that this might be attributable to the overperformance 

of small target firms. 

The same pattern is observed for the subsamples of regulatory involvement. The EW portfolios of 

all deals and cash deals are better for non-regulatory, whereas the VW portfolios of all deals and 

cash deals are better for regulatory. This might indicate that the non-regulatory deals consist of 

smaller target firms. Table F.3 in the appendix F shows that the non-regulatory deals do consist of 

smaller target firms, which explains the poor performance of the non-regulatory VW portfolios of 

all deals and cash deals. In addition, most portfolios yielded lower returns than the full sample. 

Thus, one should not invest purely based on whether the deal is non-regulatory or not but be wary 

of the apparent overperformance of small firms. 

Lastly, the results indicate that investments in the British Islands perform better than investments 

in other regions, with higher abnormal returns in both the EW and VW portfolios. However, when 

controlling for practical limitations and transaction costs, the MAIM portfolio in Western Europe 

somewhat surprisingly generates abnormal returns over the entire period, as the only portfolio. This 

might have been due to the small firm effect observed in other samples. However, none of the 

Western Europe portfolios have SMB coefficients significantly different from zero. Furthermore, as 

seen in table F.4 in appendix F, the target firms are on average larger than target firms in other 

regions, indicating that they are in fact not small firms. Lastly, deals in the Nordics are generally 

the worst performing portfolios. Thus, in practical terms, investments in Western Europe should 

yield the highest returns, whereas deals in the Nordics should be avoided. 

8.1.4 Investor type 

The merger arbitrage strategy is clearly better suited for some investor types than others. Firstly, 

a substantial influence of currency fluctuations on the returns is found in some years, with currency 

attributing to between 22.46% and -20.25% of the return in certain years across all portfolios. Even 

so, on average over the period, the currency effect has a maximum impact of 1.07%. As the currency 

effect averages out in the long-term, the strategy is better suited for long-term investors. In the 

short-term investors may be significantly affected by currency fluctuations, which may erode the 

obtainable returns. It is important to mention that the estimation of the currency effect is only an 

approximation of the actual effect and is based on a US investor. However, the approximation is 

regarded as a close approximation and the conclusions from the analysis should hold regardless. 
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Secondly, the investment size of an investor is also of importance. Investors with substantial assets 

under management may find it difficult to employ large investments in the strategy as the liquidity 

may be limited. Given that a firm, s market capitalization can be seen as an indication of a stock, s 

liquidity, the small firms, being the most attractive investments, are also the most illiquid (Ho & 

Michaely, 1988). There is consequently a maximum investment size possible to employ in the 

strategy. On another note, investors with limited funds available may find fixed costs and the time 

used to conduct the strategy to outweigh the possible gains. Hence, there is a golden mean between 

the two effects. 

Thirdly, the need for inside information, as was the case in the early days of merger arbitrage, is 

not necessary today. As previously mentioned, by investing in deals one day after the 

announcement, there is an implicit assumption of trades made on publicly available information. 

The same holds for exiting one day after the withdrawal. As this thesis shows, the merger arbitrage 

strategy still generates abnormal returns to a certain degree, without the need for inside 

information. 

Lastly, whether the investments are conducted by a private investor or a fund is important. All 

portfolios have significantly higher maximum drawdowns than the merger arbitrage indices, but 

mostly below the market. This is important in a fund perspective, as investors are likely to start 

withdrawing their funds if the losses exceed a certain threshold, which could potentially lead to 

even higher losses if positions must be closed at an unfavorable point in time. As mentioned, the 

indices are hedged against some of the market risk, which might lead to less severe losses and lower 

maximum drawdowns. Even so, in the case of turning the strategy into a fund with investors, such 

losses can be more easily reduced through active portfolio allocation, leading to lower maximum 

drawdowns. 

8.1.5 Summary of interpretation of results 

As a concluding remark on the attractivity of the merger arbitrage strategy, it is important to point 

out the indications of the portfolio with all deals to be the most attractive. At the same time, giving 

higher weights to deals with smaller target firms, relative to the other deals, should increase the 

returns of the strategy. Furthermore, domestic deals should be prioritized, but one should be aware 

of the small firm effect on returns, which might account for the overperformance of domestic deals. 

Next, investments should be placed in Western Europe, while the Nordic region should be avoided. 

However, a portfolio taking all these aspects into consideration will result in relatively few deals to 

invest in, implying that other deals should be considered to increase the number of investments. 

Finally, the investor should also have a long-term perspective. 
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8.2 Results in relation to literature 

This section will discuss the findings of this thesis in relation to prior research within the field of 

merger arbitrage. The abnormal returns in this thesis will thus firstly be compared to the abnormal 

returns in the studies presented in section 4 Literature Review, before potential reasons behind the 

differences will be examined. 

8.2.1 Comparison of studies 

Table 8.1 below summarizes the findings of the studies conducting the merger arbitrage strategy. 

It should be noted that the comparisons are made with the Fama-French three-factor model for all 

studies, except Geczy, Musto and Reed (2002), as most studies utilize this model and do not 

consider the other factors utilized in this thesis. The findings are compared to the portfolio including 

all deal types. 

Studies 
Geographic 

region 

Table 8.1 
Comparison of st·udies 

Sample Sample Consideration 
Approach 

period size method 

Dukes, Frohlich and Ma (1992) United States Event 1971-1985 761 Cash 

Average raw return 

Mitchell and Pulvino (2001) United States Calendar 1963-1998 4. 750 Cash and stock 

Value-weighted portfolio 

Risk Arbitrage Index Manager (RAIM/MAIM) 

Baker and Sava§oglu (2002) United States Calendar 1981-1996 1.901 Cash and stock 

Equal-weighted portfolio 

Value-weighted portfolio 

Geczy, Musto and Reed (2002) United States Calendar 1998-1999 226 Stock 

Equal-weighted portfolio, unconstrained 

Equal-weighted portfolio, good shorting access 

Equal-weighted portfolio, poor shorting access 

Maheswaran and Yeoh (2005) Australia Calendar 1991-2000 193 Cash 

Equal-weighted portfolio 

Equal-weighted, inclusive transaction costs 

Value-weighted portfolio 

Value-weighted, inclusive transaction costs 

Own study Europe Calendar 1997-2019 2.256 Cash, stock 

Equal-weighted portfolio, all and combination 

Value-weighted portfolio, all 

Merger Arbitrage Index Manager (MAIM), all 

*,**,*** indicate significance at the 0.1, 0.05 and 0.01 levels, respectively 

• Raw return, not abnormal return 

Annualized abnormal returns 

CAPM FF3 (4) Contingent claim 

172.00%" n.a. n.a. 

9.25%*** 9.90%*** 10.30% 

3.54%** 3.29%* 4.00% 

10.56%*** 9.25%*** n.a. 

9.77%** 7.31% n.a. 

n.a. 64.66%*** n.a. 

n.a. 42.58%*** n.a. 

n.a. 30.97%*** n.a. 

14.54%** 15.40%** n.a. 

9.48%* 10.35%* n.a. 

10.70%** 10.57%* n.a. 

6.05% 5.96% n.a. 

13.35%*** 12.28%*** 13.92% 

8.47%*** 7.96%*** n.a. 

4.66%** 3.66% 5.05% 

All studies utilize a three-factor Fama-French model, except Geczy, Musto and Reed (2002) who also includes a momentum factor 

Compared to prior research, this thesis mostly generates lower abnormal returns, however on some 

occasions our portfolio outperforms earlier studies. The only event-time study documents raw 

returns of 25% over a holding period of 52 days, equal to 172% annually (Dukes, Frohlich, & Ma, 

1992, p. 51). This is much higher than both our study and the other studies. However, Dukes, 

Frohlich and Ma (1992) do not suggest that the annualized return is obtainable on a continuous 

basis. The abnormal returns generated in the calendar-time studies are more comparable. Geczy, 
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Musto and Reed (2002) document the highest abnormal return in their unconstrained portfolio with 

64.66%, which is somewhat surprisingly statistically significant. It is the only study that takes 

short-selling constraints into account, where the abnormal returns decrease to 30.97% with poor 

access but are still significant. Maheswaran and Yeah (2005) also document higher abnormal returns 

in the Australian market for both an EW and a VW portfolio. The portfolios are also significant 

at a 5%-level, except for the VW portfolio benchmarked against FF3. Maheswaran and Y eoh, s 

(2005) portfolios including transaction costs are also higher than our MAIM portfolio, although not 

significant at a 5%-level. However, the MAIM portfolio includes other practical limitations. 

Baker and Sava§oglu, s (2002) EW portfolios are outperformed by our EW portfolio, around 3% 

annually. Both ours and Baker and Sava§oglu, s (2002) EW portfolios are statistically significant 

at a 5%-level. Our VW portfolio also outperforms Baker and Sava§oglu, s (2002) looking at the FF3 

benchmark, but not when looking at the CAPM benchmark. Mitchell and Pulvino (2001) document 

higher abnormal returns for the VW portfolios, which is statistically significant. Comparing the 

MAIM portfolios, our portfolios outperform Mitchell and Pulvino, s (2001), both when looking at 

the CAPM, FF3 and the contingent claim analysis. 

8.2.2 Factors affecting deviating abnormal returns 

The differences in the abnormal returns may arise due to several reasons. Firstly, the previous 

studies are conducted in other geographic regions. Most studies are conducted in the US, which 

among other things entails other regulations. In section 7.6.3, non-regulatory portfolios did not 

systematically outperform the regulatory portfolios, indicating that the abnormal returns are not 

exclusively reduced due to regulatory involvement. However, different regulatory regimes may 

impact the probability of withdrawal, thus affecting the returns. Section 3.3.6 introduced the 

regulatory involvement and commented on some of the regulatory differences between Europe and 

the US. Firstly, several European regulators impose stricter rules regarding pre-conditions than the 

US, indicating that it is more difficult to withdraw an offer in Europe. Hence, one should expect 

more successful deals in Europe, ceteris paribus. In addition to this, European regulation requires 

confirmation of sufficient financing, unlike the US. The financing risk is thus higher in the US. 

Lastly, some European countries restrict the employment of antitakeover defenses. These three 

factors may explain some of the reasons why the portfolios of this study perform better than some 

of the studies from the US. Even so, the Australian study outperformed ours, despite having 

regulations that are more similar to the UK than the US. This indicates that the differences might 

be due to factors other than regulations. 

The return difference stemming from different regulations is expected to increase in market 

downturns as more companies may be inclined to withdraw an offer. Financing risk is, as mentioned, 

one of two factors explaining why cash deals have an increased probability of failure in market 

downturns. Like Mitchell and Pulvino (2001), our study found a nonlinear relationship with the 
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market portfolio, with increased correlation during market downturns. As expected, the relationship 

was the strongest for the cash deals, which is consistent with the argumentation of Mitchell and 

Pulvino (2001). Due to the high number of cash deals, the portfolios of all deals also exhibited a 

nonlinear relationship, except the VW. This is most likely because the stock and combination deals 

in general have a higher market capitalization and thus are given higher weights in the VW 

portfolio. 

However, the abnormal returns estimated through the contingent claims analysis are very similar 

to the linear CAPM estimate. This suggests that the nonlinear relationship is of little importance 

in the estimation of the abnormal returns. Generally, the threshold across all portfolios is much 

lower in Europe than the threshold of -4% in the US found by Mitchell and Pulvino (2001). This 

implies that the market downturn must be more severe in Europe for the nonlinear relationship to 

take place. Compared to Australia, Maheswaran and Yeah (2005) found no nonlinear relationship. 

A nonlinear relationship arises if the risk of withdrawal increases during market downturns. As 

Europe have, and Australia at the time of Maheswaran and Yeah, s (2005) study had, stricter rules 

regarding offer withdrawal, the nonlinear relationship is expected to be weaker in these markets. 

As our study is conducted in Europe with multiple countries and the other studies are limited to a 

single country, cross-border transactions may also be a reason for deviating abnormal returns. 

Section 7.6.2 indicated that European domestic deals outperforms cross-border deals, thus 

indicating that the inclusion of cross-border transactions may have impacted the portfolios 

negatively. However, this was possibly due to effect of small target firms and not the actual cross

border transactions themselves. Furthermore, the differences in the abnormal returns might also be 

due to differences in the examined sample period. There is a notable difference in the number of 

years included in the different studies. Mitchell and Pulvino (2001) stands out with a 36-year 

sample period. Second highest is our study with 23 years, followed by Baker and Sava§oglu, s (2002) 

16 years. Both Maheswaran and Yeah (2005) and Geczy, Musto and Reed (2002) examine 

considerably fewer years, with ten and one year, respectively. These two studies also report higher 

abnormal return than ours, Mitchell and Pulvino, s (2001) and Baker and Sava§oglu, s (2002) 

studies. However, the studies are conducted in a short time period leading up to the dot-com bubble, 

a period with high merger activity, which may explain the higher abnormal returns. 

All previous studies are also conducted in a considerably earlier time period. As noted above, our 

EW portfolios outperform the EW portfolios of Baker and Sava§oglu (2002). At the same time, 

section 7.6.1 indicates that the earliest sub-period for the EW portfolio including all deals performs 

worse than the later periods, which might indicate why the portfolios of this thesis performs better. 

Looking at the VW portfolios, Baker and Sava§oglu, s (2002) FF3 portfolio and Mitchell and 

Pulvino's (2001) portfolios performs better. However, section 7.6.1 indicates that the earliest sub

period for the VW portfolio including all deals performs better than the last two sub-periods. Again, 
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this might be the reason why our portfolio performs worse. The different sample periods may also 

explain why our MAIM portfolio outperforms the findings of Mitchell and Pulvino (2001). The only 

significant MAIM portfolio is the last sub-period, which also performs the best. Hence, indicating 

that the portfolio performs better in a later time period, with lower transaction costs. 

The sample size could potentially also be a reason for deviating abnormal returns. Our study has 

a total number of 2,256 deals, second highest after Mitchell and Pulvino (2001) with 4,750. However, 

several studies have considerably fewer deals. Geczy, Musto and Reed (2002) includes 226 deals, 

while Maheswaran and Yeah (2005) only includes 193 deals. Seen in the context of the number of 

years examined, Maheswaran and Yeah (2005) stands out as the study with fewest observations 

per year. The study will consequently depend more on the return on each deal, resulting in higher 

unsystematic risk as the diversification effect is limited. Both our EW and VW portfolio generate 

higher Sharpe ratios than Maheswaran and Yeah (2005). Our market portfolio also has a higher 

Sharpe ratio, indicating that their portfolios have relatively high standard deviations compared to 

the excess returns. 

The consideration method is also a factor leading to deviating abnormal returns. The abnormal 

returns for the different consideration methods have been thoroughly analyzed in this paper. The 

portfolios including stock deals performs worse than the portfolio including all deals, which is the 

opposite of the abnormal returns obtained by Geczy, Musto and Reed (2002). However, they 

conducted their study in 1998 and 1999. In these years, our EW and VW stock portfolio generated 

an average return of 60.01 % and 52.89%. This is considerably higher than the average across the 

whole sample period and significantly better than the market, which may explain the high abnormal 

returns generated by Geczy, Musto and Reed (2002). Maheswaran and Yeah (2005) studies cash 

only deals, while Mitchell and Pulvino (2001) and Baker and Sava§oglu (2002) study both cash and 

stock deals. Section 7.5.1 showed that the EW and VW cash portfolios perform somewhat similar 

to the portfolios including all deals. The difference from these studies is therefore probably not due 

to different consideration methods. 

Throughout this thesis smaller firms are often found to generate higher returns than larger firms. 

Our study documents positive and significant SMB-values for all portfolios including all deals and 

cash only deals, except the VW portfolio including all deals. Positive SMB-values are in line with 

the findings of Mitchell and Pulvino (2001) and Baker and Sava§oglu (2002), however Maheswaran 

and Yeah (2005) document negative SMB-values in the Australian market, for both the EW and 

the VW portfolios. However, the sample size used by Maheswaran and Yeah (2005) is limited and 

the SMB-values are insignificant. 

Jetley and Ji (2010) document a declining merger arbitrage spread in the US. We find the European 

arbitrage spread, illustrated in figure 7.3, to be relatively stable during the examined period. The 

declining arbitrage spread in the US is found to be partly explained by an increased capital 
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attributed to merger arbitrage (Jetley & Ji, 2010, p. 66). Merger arbitrage is well documented in 

the US, however there is a lack of documentation in the European market, which may indicate that 

the strategy is more popular in the US. Section 5.3 also showed that the merger arbitrage indices 

have a global focus, but around 80% of the deals are in the US. A higher increase in the popularity 

and capital inflow to merger arbitrage in the US may explain the different trends in the arbitrage 

spreads. Furthermore, Jetley and Ji (2010) found an increase in the popularity of cash deals, 

decrease in hostile bids and lower bid premiums to have an influence on the declining trend. The 

increase in the popularity of cash deals are also evident in Europe, as illustrated in table 7.1. 

However, the number of hostile bids in Europe have been limited throughout the whole period, 

which may explain some of the difference in the arbitrage spread. 

8.2.3 Summary of results in relation to literature 

This section has compared our findings to prior literature within the field of merger arbitrage. Our 

results indicate both lower and higher abnormal returns compared to earlier studies. The deviations 

in abnormal returns may arise due to several reasons but are to a great extent found to have natural 

explanations. Firstly, regulations that reduce the risk of withdrawal and financing, and restrictions 

on antitakeover defenses in Europe likely affect the differences in the abnormal returns. 

Furthermore, most earlier studies are conducted in a single country, while this study covers several. 

The differences might also be affected by the fact that most earlier studies cover much earlier and 

generally shorter time periods, as well as smaller sample sizes, where ours is the second largest. 

Lastly, differences in abnormal returns between this study and others conducted in the US might 

be because the merger arbitrage spread is declining in the US, whereas it has been relatively stable 

in Europe. 

8.3 Limitations 

The following section will discuss the limitations of the thesis. Firstly, the impact of the 

delimitations of the paper presented in section 1.2 will be discussed in section 8.3.1-8.3.4. Thereafter, 

the limitations of the sample will be discussed in section 8.3.5. Lastly, in section 8.3.6, the 

limitations of the methodology applied will be discussed. 

8.3.1 Scope and investor 

This paper includes deals listed on European stock exchanges between January 1997 and December 

2019. Naturally, all values including the alpha- and beta-values are ex-post values. Findings from 

several empirical studies show that in-sample alphas are no guarantee for out-of-sample alphas 

(Tulchinsky, 2015). This paper's findings might therefore not hold for other markets or time 

periods. 

There is an assumption of the investor converting USD to local currencies for each deal. This is 

however not very realistic as investors will often convert in large bulks, to avoid large transaction 
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costs and have currency readily available. However, this requires several assumptions in a passive 

strategy that may be not realistic, due to uncertainty regarding what currencies to invest in and 

the potential size of the deal relative to other deals. Moreover, after an investment in a currency, 

there will be an excess of cash in that currency which may not be used for a long time. Furthermore, 

several of the currencies has converted to the Euro after the introduction in 1999. This means that 

investments in these currencies before the conversion to Euro and without available deals might 

lead to the currency not being used, thus leaving the investor more exposed to currency effects than 

necessary. This could be solved by exchanging back to USD after the resolution of each deal, thus 

approaching the assumption in this thesis. Due to these issues, as mentioned in the interpretation 

of the results, the currency effect approximates the actual currency exposure of the strategy. 

8.3.2 Short-selling constraints 

This paper assumes that all stocks are available for shorting. The impact of short-selling restrictions 

on the merger arbitrage strategy is discussed by Geczy, Musto and Reed (2002), as presented in 

section 4.5. Although the paper found limited availability and shorting related costs to reduce the 

returns, the strategy still generated substantial returns. The major influence on merger arbitrage 

profits were, as mentioned, the availability and not the expense (Geczy, Musto, & Reed, 2002, pp. 

241-242). The only deal type including a short position is stock deals, which accounts for 11% of 

the total deal sample. Short-selling restriction could therefore largely influence the returns for the 

stock portfolios, and to some degree the portfolios including all deals. However, none of the cash or 

combination portfolios are affected and the results for these portfolios still hold. 

Some countries prohibit shorting, however in some of these countries short-selling is often conducted 

through off-shore markets (Charoenrook & Daouk, 2005, p. 4). In addition to countries prohibiting 

shorting, there may be times when shorting is temporarily blocked, such as during the financial 

crisis (Gruenewald, Wagner, & Weber, 2019). Appendix G lists the acquirers' primary stock 

exchange by country for stock deals and whether shorting is legal. As can be seen from the table, 

shorting is legal in all countries where a short position is taken. However, this does not exclude the 

possibility that shorting may have been temporarily blocked at the time of investment. Even though 

shorting is legal, some countries may not have sufficient institutions and systems in place to 

facilitate shorting. Tax implications may also negatively influence the practicality of shorting 

(Charoenrook & Daouk, 2005). Furthermore, not all stocks listed on a stock exchange may be 

available for shorting even though shorting is legal, sufficient systems are in place and no tax law 

inhibit the shorting possibility. The availability and costs related to shorting also varies depending 

on the investor, as institutional investors may enter special shorting agreements, resulting in better 

access and lower costs. The fact that there has been a major development of the facilitation and 

regulations related to shorting in several countries throughout the time period, complicates the 
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matter further. Thus, a comprehensive adjustment considering all aspects of short-selling 

restrictions is considered outside the scope of this thesis. 

As Geczy, Musto and Reed (2002) found short-selling costs to have limited impact on the returns, 

it will presumably also have limited impact on the portfolios in this thesis. The key short-selling 

restriction affecting the portfolios is therefore the availability. The limited availability is more 

prominent in small firms (D'Avolio, 2002). The deal selection criteria excluded small deals and 

given that acquirers generally are bigger than the target, a certain acquirer size is to be expected. 

Stock deals also had relatively high transaction values, which may further indicate larger companies. 

The performance measures often indicated that the stock portfolio performed worse than the other 

portfolios, thus implying that the portfolios not affected by short-selling constraints are more 

attractive. As previously mentioned, the effect on the stock portfolios may be substantial. However, 

the effect on the portfolio of all deals is assumed to be limited, as only 11 % of the deals in the 

portfolio may be negatively affected. The number is also expected to be significantly lower as all 

investments are done in countries that allow shorting and a certain portion of the short positions 

are expected to be in larger companies, thus increasing the availability. 

8.3.3 Transaction costs 

The MAIM portfolios take transaction costs into account by using four different levels of transaction 

costs throughout the period. A linear stepwise decrease is utilized between the 4% applied by 

Mitchell and Pulvino (2001) and the present level of 0.15%. A decrease in the transaction costs 

would most likely not occur in such large steps. The transactions costs are thus to a certain extent 

set arbitrarily in some periods. As mentioned, other fixed costs may also occur. Costs not related 

to the actual trading of stocks may also be relevant. More specifically, costs incurred from currency 

transactions, such as brokerage costs paid to the bank and the mark-up the bank applies to the 

market exchange rate, might negatively influence the returns (Aliber, Chowdhry, & Yan, 2000). As 

explained in section 6.5, Bloomberg uses the best bid and ask spreads available at any time, which 

means that the exchange rate received will be somewhat better than what can be expected in 

practical terms. Neither do they include any brokerage costs. The utilized methodology to take 

transaction costs into account is therefore an approximative approach. 

When taking transaction costs into account, Dukes, Frohlich and Ma (1992) use a commission cost 

of 1.5% for the period from 1971 to 1985 in the US, without any further elaboration on how they 

assessed the level of transaction costs. Furthermore, Maheswaran and Yeah (2005) estimate a 

transaction cost of 0.95% between 1991 and 2000 in Australia. Thus, the initial transaction cost of 

4 % used in the first subsample of this thesis, following the approach of Mitchell and Pulvino (2001), 

might be a bit excessive compared to other studies. As previously mentioned, the impact of 
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transaction costs is clearly important. However, the previous studies using lower transaction cost 

also conclude that merger arbitrage generates abnormal returns, as this study does. 

8.3.4 Trading liquidity 

A stock, s liquidity is the ability to buy or sell stocks immediately at its market pnce (Berk & 

DeMarzo, 2017, p. 111). One aspect of a stock's liquidity is the difference between the bid and ask 

price, which is called the spread. Illiquid stocks may result in unfavorable bid-ask prices, as only a 

limited number of stocks are available at a certain price. Thus, lowering the returns. Another aspect 

is related to volume and the ability to trade stocks rapidly without affecting the market prices. For 

investors with large investment volumes, the probability of affecting the market prices is higher in 

illiquid stocks, which results in more disadvantageous spreads. Compared to the effect of transaction 

costs, where the impact on returns decreases with larger investments, the illiquidity effect increases 

with larger investments. 

As a consequence of a stock, s illiquidity, investors demand a liquidity premium. By assuming that 

all stocks are tradeable at the closing price, one does not take illiquidity into account. The generated 

returns may therefore not be obtainable in practice, especially at large investment volumes. Even 

so, Baker and Sava§oglu (2002) note that shareholders often want to sell their shares at the 

announcement of a merger. This creates a selling pressure and liquidity in the stock at the time of 

investment. Furthermore, the liquidity effect will only affect withdrawn deals at the resolution date, 

as no transaction occurs for completed deals, since the shares are either tendered for cash or shares 

that will net out with the short position in the acquirer (Mitchell & Pulvino, 2001, p. 2148). 

However, the liquidity effect could still be a source of error. 

8.3.5 Sample 

Section 5.1 introduced the deal selection criteria and the reduction of the sample. Firstly, the sample 

was reduced in accordance to the scope of the thesis, as previously discussed. Further, several deals 

were excluded due to a negative arbitrage spread. As mentioned in section 6.1.2, a key concept of 

the merger arbitrage strategy is to capture the arbitrage spread, and negative arbitrage spreads 

often occur due to market expectations of higher offers. The inclusion of deals with a negative 

arbitrage spread could potentially yield higher returns as the investment often happens at an earlier 

date, rather than waiting for a potential new bid with positive arbitrage spread. However, if there 

is no positive arbitrage spread to capture, the investment is to a greater extent based on speculation. 

Investments in deals with negative arbitrage spreads are therefore riskier and considered to be 

outside the scope of this thesis, as it is a more speculative approach. 

8.3.6 Methodology 

The abnormal returns generated in this thesis may be subject to model misspecification. Market 

anomalies may, as mentioned in section 3.5, arise due to inadequacies in the underlying asset pricing 

model. Several asset-pricing models have been applied for benchmarking, in order to control for 
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risk. However, none of these asset pricing models fully capture the risk-return relationship. This 

thesis has compiled a six-factor model in an attempt at taking the most known risk factors into 

consideration. The utilized models also adjust for several of the anomalies as discussed in section 

3.5. However, it should not be ruled out that there are other factors that should have been included, 

such as the completion risk, or that some should have been left out. 

Furthermore, the methodology related to the return calculation applied in the thesis is heavily 

based on prior research. While the return calculations of cash and stock deals are deal specific, the 

combination returns are calculated as cash deals, even though they include a stock element. As 

mentioned in section 6.2.3, this is due to lack of sufficient data and to avoid an arbitrary weighting 

between the two payment methods. Ideally, the ratio between the cash and stock consideration 

should have been utilized to determine the correct position. Throughout the thesis the combination 

portfolio showed to be an attractive portfolio with the utilized trading tactic. Further studies of 

combination deals would therefore be interesting to conduct. However, it will require other 

information sources than utilized in this paper and is therefore left for future studies. It could also 

be noted that a manual collection of the ratios proved to be difficult as several of the deals are old 

and especially withdrawn deals have limited information available. 

The applied regression models are based on a set of 01S assumptions, which are thoroughly assessed 

through diagnostical testing. Most of the assumptions are fulfilled, but the results from the 

diagnostical tests showed the null hypothesis of normality to be rejected for all portfolios, which 

could possibly be a source of error. However, as discussed in section 7.3, the breach of normally 

distributed error terms does not affect the coefficients, only the significance values. Furthermore, 

the central limit theorem leads to approximate normal distributions allowing for inferences to be 

made asymptotically. Even though the 01S is seen as the best linear unbiased estimator, the breach 

could potentially lead to uncertainty around the significance levels, and the results should be 

interpreted with caution. 

8.3. 7 Summary of limitations 

As is evident from the section above, this thesis is subject to several limitations. The results should 

therefore be interpreted with care. The methodology for taking both currency risk and transaction 

costs into account is approximations that potentially could over- or underestimate the actual costs. 

There are also other factors impacting the returns, which is not thoroughly examined, such as short

selling constraints and trading liquidity. The abnormal return is also generated under the 

assumption that the utilized asset pricing models capture the risk-return relationship. Thus, model 

misspecifications could highly influence the obtainable abnormal returns. 



 9. Conclusion 
This thesis seeks to assess the performance of a merger arbitrage investment strategy in Europe 

between 1997 and 2019. The framework of the investment strategy is mainly based on prior research 

within the field of merger arbitrage. To answer the research question thoroughly, three weighting 

schemes were applied across four different deal types and regressed against common risk factors. 

Findings from this thesis indicate that a merger arbitrage strategy performs well in Europe. Firstly, 

the theoretical EW portfolios yielded annualized geometric returns ranging from 10.49% to 20.79%, 

where only between 0.29% and 1.07% were attributable to currency effects. Secondly, the theoretical 

VW portfolio yielded a return of 4.94% to 17.78% and the currency had an absolute effect of 

between 0.26% to 0.99%. Introducing transaction costs and practical limitations in the MAIM 

portfolio reduced the annual geometric returns to between 3.67% and 8.65% but kept the currency 

effect in the same range as the other portfolio types. The portfolios consisting of all, cash and 

combination deals outperformed the market with Sharpe ratios ranging from 0.83 to 1.39 for the 

EW portfolio, 0.62 to 0.79 for the VW portfolios and 0.40 to 0.60 for the MAIM portfolios. However, 

the stock portfolios were outperformed by the market across all portfolio types. The other 

performance measures indicated to a large extent the same pattern, resulting in the conclusion that 

the portfolio consisting of all deals is the most attractive. However, all portfolios were generally 

outperformed by the indices, except for the EW portfolio of all deals, which had better performance 

measures. Furthermore, all portfolios had large maximum drawdowns, which is important to note 

as this strategy is often used by hedge funds relying on outside investors. 

Furthermore, this thesis finds evidence that a merger arbitrage strategy in Europe between 1997 

and 2019 generated abnormal returns, which are not captured by the most known risk factors. The 

EW portfolios mostly generated the highest abnormal returns, with significant monthly abnormal 

returns ranging from 0.91 % to 1.22%. The high performance was found to be attributable to the 

relatively high weight in well-performing small companies. Furthermore, the VW portfolios yielded 

monthly abnormal returns ranging from 0.50% to 1.33%, all significant except for the stock 

portfolio. The well-performing EW and VW portfolios are in line with prior research, which also 

finds superior abnormal returns for both portfolio types. The results from the initial MAIM 

benchmarking further indicated that the merger arbitrage strategy could not generate significant 

abnormal returns. However, the robustness test pointed out that merger arbitrage did generate 

significant abnormal returns in sub-periods with low transaction costs and for deals in Western 

Europe. Thus, this thesis concludes that returns beyond what is captured by the most common risk 

factors are obtainable for some parts of the sample. 

The finding of abnormal returns after controlling for several risk factors contradicts the EMH by 

Fama (1970). However, as the initial MAIM analysis indicated, the portfolios could not generate 
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abnormal returns, after taking transaction costs and other practical limitations into account. Thus, 

the findings are in line with the practical version of EMH, presented by Jensen (1978). Yet, 

abnormal returns were found in some subsamples in the robustness tests, even after taking 

transaction costs and other practical limitations into account. Thus, these findings contradict the 

practical version of the EMH. However, it should be noted that the generated abnormal returns 

and the violation of the EMH is based on correctly defined asset pricing models. As mentioned in 

limitations, model misspecification may be a reason behind the anomalous finding of the abnormal 

returns. The abnormal return may therefore also indicate that the models may not capture the 

whole risk-return relationship. Furthermore, a nonlinear relationship with the market portfolio was 

found for several of the portfolios, indicating that the factor models was not fitting in assessing the 

abnormal returns. However, the economic significance of this relationship is concluded to be 

minimal. 

The contributions of this thesis firstly relate to evidence that the merger arbitrage investment 

strategy is highly profitable for investments in Europe, even when using a more recent data sample 

than previous research have done in other markets. Furthermore, combination deals have relatively 

limited previous research. However, this thesis suggest that these deals are in fact well-performing 

and able to generate abnormal returns, although with a restricted sample size. Moreover, domestic 

deals are found to be more attractive than cross-border deals, but this is likely attributable to the 

small firm effect. Lastly, this thesis also finds evidence of significant differences in the performance 

of the various European regions, where Western Europe, followed by the British Islands, were found 

to be the most profitable regions, and the Nordics the least profitable. 



 10. Further Research 
The scope of this thesis is limited and several interesting aspects within the field of merger arbitrage 

is therefore not thoroughly examined. This section will comment on possible further studies. The 

thesis is, as discussed, subject to several limitations, which is relevant for future research to manage 

in order to obtain more robust results. Findings of the thesis also gives rise to new interesting 

aspects, which may be a reason for further studies. 

As mentioned, model misspecification may be a reason behind the anomalous finding of abnormal 

return. Mitchell and Pulvino (2001) argue that the abnormal return is compensation for providing 

liquidity. Some researchers have made liquidity-augmented asset pricing models (Pastor, 2003). An 

asset pricing model taking the liquidity effect into account could be of interest for further studies. 

This thesis also presents and discusses some anomalies in relation to the EMH and several of the 

anomalies are taken into account by the benchmarking models. However, some anomalies not 

considered may impact the abnormal returns. A potential post-announcement drift could influence 

the abnormal return, even though the investment is placed a day after the announcement. Further 

research into the anomalies and other aspects of behavioral finance, where the irrationality of 

investors are taken into account, could potentially give supplementary insight into the profitability 

of the merger arbitrage strategy. 

The MAIM portfolios attempt to correct for several practical limitations, however it would be 

interesting to implement additional constraints. Expanding the MAIM constraints is highly 

relevant, as it will make the portfolio even more realistic. Firstly, the MAIM portfolio does not take 

short-selling constraints into account. Out of the short-selling constraints discussed, limited short

selling access have been found to have considerably negative effects on merger arbitrage returns. 

Future research should therefore incorporate short-selling access constraints, given sufficient 

information is available. Furthermore, constraints tackling the trading liquidity problem will 

increase the relevancy and should be incorporated. To deal with this, positions should be carefully 

taken, such that the price impact does not erode the returns. Furthermore, taking positions in low

liquidity stocks should come at a cost. Lastly, the impact of market downturns in a low transaction 

cost environment could potentially give further insight into the profitability, as mentioned. 

The practical limitations are also found to substantially decrease the abnormal returns. As 

mentioned in section 8.1.2 the assumptions regarding the maximum number of deals invested in at 

a certain time and the maximum portfolio weight could easily be managed by investors. As the 

abnormal returns are sensitive to these assumptions it would be interesting to further examine an 

optimal number of investments and portfolio weight to increase the abnormal returns of the MAIM 

portfolio. 
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The combination portfolio is found to generate attractive returns. However, as mentioned in section 

8.3.6, the methodology applied does not consider the stock element in the deal. Further research 

utilizing a trading tactic that takes both the cash and stock element into consideration is therefore 

recommended in order to obtain a better understanding of the profitability of combination deals. 

It could also be relevant to study complex deal types, such as deals including derivatives. As there 

are limited studies of complex deals, it could potentially generate high abnormal returns. Moreover, 

as stated in the introduction, the professional arbitrageurs have moved into this more complex 

market, due to this exact reason. Thus, a study of such payment methods should also provide a 

more contemporary view of the merger arbitrage strategy. 

The comparison of findings with studies outside Europe are based on research from another time 

period. It would be interesting to conduct a similar study in the US or other geographic regions, to 

compare the profitability of the strategy in modern times. Expanding the research to include a 

global sample would result in the possibility to compare the profitability of world regions in 

subsamples. It would also make it possible to further examine the influence of different regulatory 

frameworks. A larger sample would also make the stock and combination sample larger, thus 

decreasing the dependence on a few deals. 

It would also be worthwhile to expand the robustness tests to further validate our findings. 

Interestingly, Western Europe was found to be the only region that generated abnormal returns 

after taking practical limitations into account, and this could not be attributed to the small firm 

effect. A further examination of the regional differences might therefore prove insightful, as 

regulations and other characteristics may explain regional differences. Further research could also 

examine whether some sectors outperform others, whether the deal size influences the returns or if 

a specific type of buyer is preferable. Given a large enough sample it could also be interesting to 

examine subsamples of attitude and defense mechanisms. 
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B Statistical method 

As stated in section 6. 7 statistical models are needed to assess the existence of abnormal returns 

generated by the benchmarking models presented in section 6.6. The OLS methodology is, as 

mentioned, based on a of assumptions. Both the simple linear regression and the multiple regression, 

with its corresponding assumptions will be explained in section B.1. Thereafter, the diagnostical 

test used to assess whether the assumptions are fulfilled, will be presented in section B.2. Lastly, 

the methods used for statistical inference and hypotheses will be presented in section B.3. 

B.1 Regression models and OLS assumptions 

The simple linear regression model with its assumptions will firstly be presented. Thereafter, the 

multiple regression model and its assumptions will be described. 

B.1.1 Simple linear regression 

A simple linear regression model is one that seeks to explain the linear relationship between n 

observations of an independent variable x and n observations of a dependent variable y. This is 

relation is usually presented in the following form: 

Where is the intercept, is the slope and is a random error component. The slope and 

intercept are unknown constants that have to be estimated (Newbold, Carlson, & Thorne, 2013, p. 

422). This model is usually estimated using the Ordinary Least Squares (OLS) method. The method 

works by estimating model parameters that minimize the squared errors, thereby minimizing the 

squared distance between the data points and the estimated linear model. When estimating a linear 

model using OLS, there are four implicit assumptions (Newbold, Carlson, & Thorne, 2013, pp. 422-

423): 

1. There is a linear relationship between the Y's and the X's, plus an error term: 

2. The n observations of are fixed numbers, that is, they are not random variables. 

3. For any value of X, the error terms, are normally distributed with a mean of O and a 

constant variance 

4. The error terms are uncorrelated: 

B.1.2 Multiple regression 

In a multiple regression, multiple variables are used to explain the dependent variable. Thus, one 

can test for individual and simultaneous effects of more than one independent variables. The general 

multiple regression model is given by the following (Newbold, Carlson, & Thorne, 2013, p. 478): 
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Where the parameters are the marginal effects of the independent variables, , where 

, given the effects of the other independent variables on the dependent variable. As with the 

simple linear model, the multiple regression model is estimated using O1S, with the following 

assumptions (Newbold, Carlson, & Thorne, 2013, p. 482): 

1. There is a linear relationship between the dependent variable Y and the independent 

variables 

2. The n observations of are fixed numbers, that is, they are not random variables. 

3. The error terms, , are normally distributed with mean equal to 0 and a constant 

variance 

4. The error terms are uncorrelated: 

5. There is no direct linear relationship between the independent variables. 

The first four are virtually the same as for the simple linear model. The last assumption leaves out 

instances of correlation between the independent variables, which would make it difficult to assess 

the actual influence of the individual independent variables on the dependent variable. 

Furthermore, assumption number three about normally distributed error terms can be relaxed by 

using the central limit theorem that states that all distributions go towards a normal distribution, 

given a large enough sample (Newbold, Carlson, & Thorne, 2013, p. 482). 

B.2 Diagnostical testing 

When running an O1S regression, it is important that the assumptions are met, as it would 

otherwise mean that the O1S estimators are no longer viable estimators (Baltagi, 2011). This 

section will elaborate on the tests used to assess whether the assumptions are fulfilled. 

B.2.1 Breusch-Pagan test for heteroscedasticity 

The error terms of the regression will exhibit heteroscedasticity when the variance is not constant. 

This causes problems when running an O1S regression, as it assumes that the residuals are drawn 

from the same population with the same variance. Consequently, the estimators will no longer be 

efficient (Stock & Watson, 2015, pp. 204-207). Heteroskedasticity is often seen as a positive or 

negative trend in the residuals. To test for heteroscedasticity, the Breusch-Pagan test is used. This 

is implemented by running a regression of the squared error terms of the O1S estimator on the 

independent variables. The resulting coefficients are then tested for heteroscedasticity through a 

chi-squared test. The following null hypothesis is tested against the alternative hypothesis (Kutner, 

Nachtsheim, Neter, & Li, 2004, p. 119): 



 

𝑦

𝑦𝑡−1

𝑦

𝐻0: 𝑈𝑛𝑖𝑡 𝑟𝑜𝑜𝑡 𝑝𝑟𝑜𝑐𝑒𝑠𝑠

𝐻1: 𝑁𝑜 𝑢𝑛𝑖𝑡 𝑟𝑜𝑜𝑡

 

𝐻0: 𝑁𝑜 𝑎𝑢𝑡𝑜𝑐𝑜𝑟𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛
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The null hypothesis indicates constant variance, which means a non-significant chi-squared test, 

while the alternative hypothesis indicates a non-constant variance, i.e., heteroscedasticity. In other 

words, if the null hypothesis is rejected, there is evidence of heteroskedastic error terms. This can 

be solved by running the OLS regression with Newey-West standard errors. 

B.2.2 Augmented Dickey-Fuller test for unit root 

Another prerequisite for time series analysis is that the data used is stationary. Stationarity means 

that the probability distribution of the time series does not change over time (Stock & Watson, 

2015, p. 587). However, if the data is non-stationary, it must be transformed to a stationary process. 

The problem of performing a regression on non-stationary data is that it might lead to evidence of 

statistical dependence where there is none. Stock prices usually follow what is called a random walk 

with drift, meaning that the prices drift in a specific direction. In shorter time horizons, it might 

seem as though prices are relatively random. But when increasing the time horizon, for example 

from 1950 to 2019, it is evidently clear that stock prices are generally increasing. Thus, they are 

non-stationary. However, this only holds if the process has a unit root, that is, the variable 

depends 100% on previous values, , plus a random error term (Stock & Watson, 2015, pp. 598-

600). Even so, returns are generally considered to be stationary 

A common method for testing for unit root is the augmented Dickey-Fuller test, which investigates 

the relationship between different observations of the same variable over time. The following null 

hypothesis is tested against the alternative (Stock & Watson, 2015, p. 605): 

Thus, if we fail to reject the null hypothesis there is evidence of a unit root, which implies that the 

process is not stationary. Hence, it is important to note that this test does not have stationarity 

under the null hypothesis. 

B.2.3 Breusch-Godfrey test for autocorrelation 

Autocorrelation arises when the error term is correlated with its own previous values (Stock & 

Watson, 2015, p. 574). If there is autocorrelation, the OLS regression's consistency is unaffected 

and it does not introduce bias. However, the OLS standard errors would be inconsistent, which 

means that the estimation of the t-values might be wrong. This could further lead to false 

conclusions in hypothesis testing (Stock & Watson, 2015). A common method to test for first-order 

autocorrelation is the Breusch-Godfrey test. The null hypothesis is that there is no autocorrelation 

of order p, while the alternative hypothesis is that there is autocorrelation av the same order p, 

where p=l in our case (Breusch, 1978): 
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The Breusch-Godfrey does not require that all the regressors are strictly exogenous. As with the 

case of heteroscedasticity, autocorrelation can be corrected by using Newey-West standard errors. 

B.2.4 Skewness-Kurtosis test 

To test whether the residuals of the regressions are normally distributed, a test of the skewness and 

kurtosis of the residuals is performed. This test is based on the Jarque-Bera test and tests the 

skewness and kurtosis of the residuals simultaneously. Thus, it depends on the assumption that the 

normal distribution has a skewness of zero and a kurtosis of three (Stock & Watson, 2015). Thus, 

the following null hypothesis is tested against the alternative: 

Empirical studies suggest that stock prices are lognormally distributed, see for example Black and 

Scholes (1973). Thus, from the properties of the natural logarithm, it follows that the returns must 

be normally distributed. The expectation of a variable y has a linear relationship when the variables 

are normally distributed, which implies that the error term will be normally distributed with a 

mean equal to zero (McDonald, 2012). 

B.2.5 Variance-inflation factor for multicollinearity 

The OLS multiple variable regression assumes no perfect multicollinearity, which is when there is 

a perfect linear relationship between one of the regressors and the other regressors. This makes it 

impossible to estimate the regression, using the chosen regressors. The mathematical reason is that 

it would lead to division by zero in the formulas for the OLS estimation (Stock & Watson, 2015, 

p. 246). Imperfect multicollinearity arises when there is high correlation between one or more of 

the regressors and the other regressors. Unlike perfect multicollinearity, this does not pose a problem 

for the OLS regression estimation but would lead to imprecise estimates of one or more of the 

coefficients. Furthermore, if one of the regressors could be explained largely by another regressor, 

the regressor in question would add little or no new information to the regression (Stock & Watson, 

2015, p. 248). Thus, it is important to test for both perfect and imperfect multicollinearity. A 

common method is to use the variance-inflation factor (VIF), which quantifies the degree of 

multicollinearity in the regression. More specifically, it measures how much the variance of the 

estimated regression coefficient increases due to multicollinearity. VIF is given by the following 

formula (Garcia, Garcia, Martin, & Salmeron, 2015, p. 649): 

Where is the coefficient of determination for the regression of one independent variable regressed 

on the remaining independent variables in the regression. As the formula for VIF shows, the more 
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of the variation in the independent variable can be explained by the others - i.e., a higher - the 

higher the VIF. Thus, a high VIF implies the presence of multicollinearity (Garcia, Garcia, Martin, 

& Salmeron, 2015, p. 649). 

B.3 Statistical inference and hypothesis testing 

When the coefficients are estimated and the OLS assumptions are fulfilled, one must test whether 

these are statistically significant, that is, whether the independent variable affects the dependent 

variable. To assess this relation, the variance of the estimated parameters must be calculated. Given 

that the estimators are made from a sample of the population, we do not know the population 

variance of . However, if all the OLS assumptions hold, an unbiased sample variance of the 

estimator of slope coefficient, , and the sample variance of the estimated intercept, 

calculated using the following formulas (Newbold, Carlson, & Thorne, 2013, p. 439): 

, can be 

Where n is the number of observations, is the mean of the observations of the independent 

variable, is the sample variance of the independent variable and is the sample variance of the 

estimated error terms. Using these results, hypotheses are then formulated and tested using the 

Student's t distribution (Newbold, Carlson, & Thorne, 2013, p. 438). Thus, to test whether there 

is a linear relationship between X and Y in the simple linear model, the following null hypothesis, 

is tested against the alternative 

Since is assumed to be normally distributed, we can test the hypothesis using the following test 

statistic (Newbold, Carlson, & Thorne, 2013, p. 440): 

The t-statistic for a linear regression model is distributed as Student's t with degrees 

of freedom, where n is the number of observations and K is the number of regressors. This is then 

compared to a two-tailed test at, for example, a 5% significance level, with degrees of 

freedom. Given a sufficiently large sample, this is approximately equal to 1.96. Hence, the absolute 

value of the t-statistic has to be larger than 1.96 to conclude that there is a relationship between 

the dependent and the independent variable (Newbold, Carlson, & Thorne, 2013, p. 440). Whether 
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is equal to zero is tested in a similar fashion. Lastly, confidence intervals are given by the 

following (Newbold, Carlson, & Thorne, 2013, p. 441): 

Where is the number for which the probability that a Student's t random variable with 

degrees of freedom is more extreme is equal to -. The confidence interval is given by the 

level of significance, . Thus, a 95% confidence interval is given by setting 
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C Summary statistics 
Figure C.l 

Population: Total rmmber of deals per deal type and total transaction value 
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Table C.l 
Population: Total and average transaction value for each deal type per year 
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1997 
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2006 
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2009 

2010 
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2012 

2013 

2014 

2015 

2016 

2017 

2018 

2019 

All 

202,971 

214,331 

1,002,170 

399,878 

210,287 

124,802 

173,392 

300,614 

394,280 

777,999 

864,143 

322,784 

99,717 

136,855 

178,395 

173,697 

124,397 

233,616 

527,553 

220,763 

229,210 

317,140 

106,325 

Cash 

85,079 

44,748 

99,632 

64,285 

51,615 

51,034 

52,826 

55,416 

207,522 

369,648 

384,628 

191,648 

48,965 

89,738 

109,591 

104,030 

92,285 

87,079 

134,028 

140,261 

102,604 

193,733 

72,274 
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Total 7,335,317 2,832,668 1,577,105 1,049,125 39% 
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10% 
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Figure C.2 
Population: Average duration in days per year 

- Cash - Stock - Combination 

Figure C.3 
Sample: Average arbitrage spread for completed and withdrawn deals per year 
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Table C.2 
Population: Number of deals per region 

Number of deals per region 

The British Islands The Nordics Western Europe Eastern Europe 

Ireland 24 Denmark 229 Austria 80 Bulgaria 

United Kingdom 

Total 

2,438 Finland 

Iceland 

Norway 

Sweden 

2,462 

Year 

1997 

1998 

1999 

2000 

2001 

2002 

2003 

2004 

2005 

2006 

2007 

2008 

2009 

2010 

2011 

2012 

2013 

2014 

2015 

2016 

2017 

2018 

2019 

120 Belgium 

17 France 

405 Germany 

382 Luxembourg 

Netherlands 

Switzerland 

1,153 

169 Czech Republic 

1,272 Estonia 

747 Hungary 

13 Latvia 

217 Lithuania 

176 Poland 

Romania 

2,674 

Russia 

Slovakia 

Turkey 

Ukraine 

Table C.3 
Population: Completion rate 

Completion rate 

All Cash Stock Combination 

88.45% 88.44% 83.72% 88.24% 

89.63% 90.42% 79.07% 90.70% 

88.46% 91.52% 81.01% 69.23% 

90.02% 91.71% 82.61% 80.00% 

90.58% 93.88% 86.00% 83.33% 

92.86% 92.24% 100.00% 85.71% 

88.71% 90.68% 82.76% 60.00% 

89.14% 88.27% 90.91% 100.00% 

90.05% 90.41% 88.46% 80.00% 

81.76% 81.90% 79.55% 69.23% 

86.07% 87.08% 70.00% 80.95% 

85.75% 87.21% 90.00% 63.64% 

83.81% 84.10% 86.49% 71.43% 

84.77% 84.64% 80.77% 100.00% 

91.87% 92.45% 95.45% 80.00% 

91.84% 92.39% 92.00% 100.00% 

92.28% 93.28% 80.00% 88.89% 

88.92% 88.93% 92.86% 83.33% 

90.76% 92.61% 89.47% 76.92% 

85.71% 86.53% 66.67% 85.71% 

90.20% 92.58% 78.57% 61.54% 

90.16% 90.99% 87.50% 80.00% 

92.31% 92.75% 76.92% 100.00% 

Average 88.87% 89.78% 84.38% 81.69% 
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Southern Europe 

42 Bosnia 9 

65 Croatia 33 

23 Cyprus 40 

42 Greece 122 

18 Italy 411 

47 Macedonia 5 

456 Malta 6 

80 Montenegro 2 

291 Portugal 96 

7 Serbia 57 

6 Slovenia 34 

25 Spain 226 

1,102 1,041 
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Table C.4 
Population: Regulatory involvement and cross-border deals 

Regulatory involvement Cross-border 

Year All Yes No Yes% No% Cross-border Domestic Cross-border % Domestic % 

1997 355 79 276 22% 78% 132 223 37% 63% 

1998 434 96 338 22% 78% 188 246 43% 57% 

1999 650 130 520 20% 80% 272 378 42% 58% 

2000 561 136 425 24% 76% 238 323 42% 58% 

2001 414 88 326 21% 79% 187 227 45% 55% 

2002 336 43 293 13% 87% 139 197 41% 59% 

2003 319 61 258 19% 81% 135 184 42% 58% 

2004 267 72 195 27% 73% 111 156 42% 58% 

2005 382 133 249 35% 65% 171 211 45% 55% 

2006 433 171 262 39% 61% 208 225 48% 52% 

2007 481 213 268 44% 56% 242 239 50% 50% 

2008 372 149 223 40% 60% 187 185 50% 50% 

2009 352 91 261 26% 74% 150 202 43% 57% 

2010 348 118 230 34% 66% 167 181 48% 52% 

2011 406 144 262 35% 65% 174 232 43% 57% 

2012 331 115 216 35% 65% 149 182 45% 55% 

2013 285 104 181 36% 64% 133 152 47% 53% 

2014 334 177 157 53% 47% 174 160 52% 48% 

2015 314 139 175 44% 56% 172 142 55% 45% 

2016 287 150 137 52% 48% 148 139 52% 48% 

2017 296 164 132 55% 45% 137 159 46% 54% 

2018 254 145 109 57% 43% 132 122 52% 48% 

2019 221 114 107 52% 48% 112 109 51% 49% 

Total 8,432 2,832 5,600 34% 66% 3,858 4,574 46% 54% 

Table C.5 
Sample: Defense mechanisms 

Defense mechanisms 

Recap White White Poison 

Year Defense Sguire Knight Pill 
1997 0 0 0 

1998 0 0 

1999 0 0 

2000 0 

2001 0 0 

2002 0 0 

2003 0 0 

2004 0 0 

2005 0 0 

2006 0 0 

2007 0 0 

2008 0 0 

2009 0 0 

2010 0 0 

2011 0 0 

2012 0 0 

2013 0 0 

2014 0 0 

2015 0 0 

2016 0 0 

2017 0 0 

2018 0 0 

2019 0 0 

Total 0 
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Table C.6 
Sample: Deal attitude 

Deal attitude 

Year Friendly Hostile Other 

1997 33 o o 
1998 68 2 2 

1999 163 9 9 

2000 163 5 4 

2001 106 4 2 

2002 74 3 3 

2003 90 2 5 

2004 59 o 8 

2005 85 3 13 

2006 109 4 19 

2007 158 2 16 

2008 128 2 2 

2009 87 2 4 

2010 85 6 

2011 80 4 

2012 83 o o 
2013 67 o 2 

2014 83 2 7 

2015 85 1 7 

2016 67 3 4 

2017 90 5 

2018 58 o 9 

2019 54 o 3 

Total 2,075 47 134 

Table C.7 
Sample: Fam'ily ownership 

Significant 

Year family ownership 

1997 0 

1998 0 

1999 1 

2000 0 

2001 0 

2002 0 

2003 0 

2004 0 

2005 0 

2006 4 

2007 0 

2008 0 

2009 0 

2010 0 

2011 2 

2012 0 

2013 0 

2014 0 

2015 0 

2016 0 

2017 0 

2018 0 

2019 0 

Total 7 
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D Currency effect 
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Figure D.l 
Currency fluctuations for the most influential currencies 

- GBP /USD - EUR/USD 

Figure D.2 
Currency development 

-t,,,--------------------

- GBP/USD - EUR/USD - FRF/USD - DEM/USD - SEK/USD - NOK/USD - ITL/USD 

- NLG/USD - PLN/USD - ESP/USD - DKK/USD -BEF/USD - CHF/USD - GRD/USD 

- ATS/USD - RUB/USD - LTL/USD - HUF/USD - SIT/USD - CZK/USD - CYP/USD 

- HRK/USD - RON/USD - EEK/USD - LVL/USD - ISK/USD - BGN/USD MKD/USD 
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E.1 Linear testing benchmarking 
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This section displays a graphic representation of the linearity assumption for the initial 

benchmarking conducted in section 7.5.1. 
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Figure E.l 
Equal-weighted portfolios: Linearity assumption 
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Value-weighted portfolios: Linearity assumption 
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MAIM portfolios: Linearity assmnption 
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E.2 Diagnostical tests benchmarking 

This section presents the diagnostical tests for the OLS assumption for the initial benchmarking 

conducted in section 7.5.1. 

Table E.1 
CAPM, Equal-weighted: Results from diagnostic tests 

Capital Asset Pricing Model 

Equal-weighted 

All Cash Stock Combination Implication 

Breusch-Pagan test for heteroscedasticity 

p-values 0.2958 0.0016*** 0.0194** 0.3412 Ho/Hi/Hi/Ho 

Breusch-Godfrey test for autocorrelation 

p-values 0.8516 0.7254 0.6201 0.1370 Ho 

Dickey-Fuller test for unit root 

p-values 0.0000*** 0.0000*** 0.0000*** 0.0000*** H1 

Skewness-kurtosis test for normality 

p-values 0.0000*** 0.0000*** 0.0000*** 0.0000*** H1 

*** indicates significance at the 1 %-level, ** indicates significance at the 5%-level and * indicates 

significance at the 10%-level. 

Table E.2 
Fama-French three-factor, Equal-weighted: Results from diagnostic tests 

Fama-French three-factor 

Equal-weighted 

All Cash Stock Combination Implication 

Breusch-Pagan test for heteroscedasticity 

p-values 0.0973* 0.0000*** 0.0341 ** 0.9641 Ho/Hi/Hi/Ho 

Breusch-Godfrey test for autocorrelation 

p-values 0.7073 0.5197 0.5585 0.1066 Ho 

Dickey-Fuller test for unit root 

p-values 0.0000*** 0.0000*** 0.0000*** 0.0000*** H1 

Skewness-kurtosis test for normality 

p-values 0.0000*** 0.0000*** 0.0000*** 0.0000*** H1 

*** indicates significance at the 1%-level, ** indicates significance at the 5%-level and* indicates 

significance at the 10%-level. 
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Table E.3 
Fama-French five-factor, Equal-weighted: Results from diagnostic tests 

Fama-French five-factor 

Equal-weighted 

All Cash Stock Combination Implication 

Breusch-Pagan test for heteroscedasticity 

p-values 0.0000*** 0.0000*** 0.0000*** 0.0497** H1 

Breusch-Godfrey test for autocorrelation 

p-values 0.7843 0.3231 0.5357 0.0927* Ho 

Dickey-Fuller test for unit root 

p-values 0.0000*** 0.0000*** 0.0000*** 0.0000*** H1 

Skewness-kurtosis test for normality 

p-values 0.0000*** 0.0000*** 0.0000*** 0.0000*** H1 

*** indicates significance at the 1 %-level, ** indicates significance at the 5%-level and * indicates 

significance at the 10%-level. 

Table E.4 
Fama-French six-factor, Equal-weighted: Res'ults from diagnostic tests 

Fama-French six-factor 

Equal-weighted 

All Cash Stock Combination Implication 

Breusch-Pagan test for heteroscedasticity 

p-values 0.0000*** 0.0000*** 0.0000*** 0.0096*** H1 

Breusch-Godfrey test for autocorrelation 

p-values 0.9559 0.4626 0.5111 0.0960* Ho 

Dickey-Fuller test for unit root 

p-values 0.0000*** 0.0000*** 0.0000*** 0.0000*** H1 

Skewness-kurtosis test for normality 

p-values 0.0000*** 0.0000*** 0.0000*** 0.0000*** H1 

*** indicates significance at the 1 %-level, ** indicates significance at the 5%-level and * indicates 

significance at the 10%-level. 
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Table E.5 
CAPM, Value-weighted: Results from diagnostic tests 

Capital Asset Pricing Model 

Value-weighted 

All Cash Stock Combination Implication 

Breusch-Pagan test for heteroscedasticity 

p-values 0.0001 *** 0.0201 ** 0.0542* 0.0079*** H1/H1/Ho/H1 

Breusch-Godfrey test for autocorrelation 

p-values 0.1141 0.6054 0.4774 0.8232 Ho 

Dickey-Fuller test for unit root 

p-values 0.0000*** 0.0000*** 0.0000*** 0.0000*** H1 

Skewness-kurtosis test for normality 

p-values 0.0000*** 0.0000*** 0.0000*** 0.0000*** H1 

*** indicates significance at the 1 %-level, ** indicates significance at the 5%-level and * indicates 

significance at the 10%-level. 

Table E.6 
Fama-French three-factor, Value-weighted: Results from diagnostic tests 

Fama-French three-factor 

Value-weighted 

All Cash Stock Combination Implication 

Breusch-Pagan test for heteroscedasticity 

p-values 0.0000*** 0.0000*** 0.0072*** 0.2849 H1/H1/H1/Ho 

Breusch-Godfrey test for autocorrelation 

p-values 0.1000* 0.4882 0.3483 0.4432 Ho 

Dickey-Fuller test for unit root 

p-values 0.0000*** 0.0000*** 0.0000*** 0.0000*** H1 

Skewness-kurtosis test for normality 

p-values 0.0000*** 0.0000*** 0.0000*** 0.0000*** H1 

*** indicates significance at the 1 %-level, ** indicates significance at the 5%-level and * indicates 

significance at the 10%-level. 
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Table E.7 
Fama-French five-factor, Value-weighted: Results from diagnostic tests 

Fama-French five-factor 

Value-weighted 

All Cash Stock Combination Implication 

Breusch-Pagan test for heteroscedasticity 

p-values 0.0000*** 0.0019*** 0.0000*** 0.3304 H1/H1/H1/Ho 
Breusch-Godfrey test for autocorrelation 

p-values 0.0989* 0.4681 0.5184 0.3167 Ho 

Dickey-Fuller test for unit root 

p-values 0.0000*** 0.0000*** 0.0000*** 0.0000*** H1 

Skewness-kurtosis test for normality 

p-values 0.0000*** 0.0003*** 0.0000*** 0.0000*** H1 

*** indicates significance at the 1 %-level, ** indicates significance at the 5%-level and * indicates 

significance at the 10%-level. 

Table E.8 
Fama-French six-factor, Value-weighted: Res'ults from diagnostic tests 

Fama-French six-factor 

Value-weighted 

All Cash Stock Combination Implication 

Breusch-Pagan test for heteroscedasticity 

p-values 0.0000*** 0.0000*** 0.0000*** 0.0423** H1 

Breusch-Godfrey test for autocorrelation 

p-values 0.2497 0.3958 0.5299 0.3227 Ho 

Dickey-Fuller test for unit root 

p-values 0.0000*** 0.0000*** 0.0000*** 0.0000*** H1 

Skewness-kurtosis test for normality 

p-values 0.0172** 0.0043*** 0.0000*** 0.0000*** H1 

*** indicates significance at the 1 %-level, ** indicates significance at the 5%-level and * indicates 

significance at the 10%-level. 
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Table E.9 
CAPM, MAIM: Results from diagnostic tests 

Capital Asset Pricing Model 

MAIM 

All Cash Stock Combination Implication 

Breusch-Pagan test for heteroscedasticity 

p-values 0.3834 0.5214 0.1924 0.7096 Ho 

Breusch-Godfrey test for autocorrelation 

p-values 0.8138 0.5914 0.0063*** 0.6092 Ho/Ho/Hi/Ho 

Dickey-Fuller test for unit root 

p-values 0.0000*** 0.0000*** 0.0000*** 0.0000*** H1 

Skewness-kurtosis test for normality 

p-values 0.0000*** 0.0000*** 0.0000*** 0.0000*** H1 

*** indicates significance at the 1 %-level, ** indicates significance at the 5%-level and * indicates 

significance at the 10%-level. 

Table E.10 
Fama-French three-factor, MAIM: Results from diagnostic tests 

Fama-French three-factor 

MAIM 

All Cash Stock Combination Implication 

Breusch-Pagan test for heteroscedasticity 

p-values 0.0099*** 0.0000*** 0.4300 0.0024*** H1/H1/Ho/H1 

Breusch-Godfrey test for autocorrelation 

p-values 0.6254 0.4178 0.0053*** 0.5925 Ho/Ho/Hi/Ho 

Dickey-Fuller test for unit root 

p-values 0.0000*** 0.0000*** 0.0000*** 0.0000*** H1 

Skewness-kurtosis test for normality 

p-values 0.0000*** 0.0000*** 0.0000*** 0.0000*** H1 

*** indicates significance at the 1 %-level, ** indicates significance at the 5%-level and * indicates 

significance at the 10%-level. 
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Table E.11 
Fama-French five-factor, MAIM: Results from diagnostic tests 

Fama-French five-factor 

MAIM 

All Cash Stock Combination Implication 

Breusch-Pagan test for heteroscedasticity 

p-values 0.0189** 0.0000*** 0.0118** 0.0000*** H1 

Breusch-Godfrey test for autocorrelation 

p-values 0.7619 0.3507 0.0043*** 0.8121 Ho/Ho/Hi/Ho 

Dickey-Fuller test for unit root 

p-values 0.0000*** 0.0000*** 0.0000*** 0.0000*** H1 

Skewness-kurtosis test for normality 

p-values 0.0000*** 0.0000*** 0.0000*** 0.0000*** H1 

*** indicates significance at the 1 %-level, ** indicates significance at the 5%-level and * indicates 

significance at the 10%-level. 

Table E.12 
Fama-French six-factor, MAIM: Res'ults from diagnostic tests 

Fama-French six-factor 

MAIM 

All Cash Stock Combination Implication 

Breusch-Pagan test for heteroscedasticity 

p-values 0.0034*** 0.0000*** 0.0141 ** 0.0000*** H1 

Breusch-Godfrey test for autocorrelation 

p-values 0.9535 0.5425 0.0040*** 0.8573 Ho/Ho/Hi/Ho 

Dickey-Fuller test for unit root 

p-values 0.0000*** 0.0000*** 0.0000*** 0.0000*** H1 

Skewness-kurtosis test for normality 

p-values 0.0000*** 0.0000*** 0.0000*** 0.0000*** H1 

*** indicates significance at the 1 %-level, ** indicates significance at the 5%-level and * indicates 

significance at the 10%-level. 
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Table E.13 
Variance-inflation test: Results from diagnostic tests 

Variance-inflation test 

Variable VIF 1/VIF 

Rm- R1 1.61 0.62 

SMB 1.04 0.96 

HML 2.35 0.43 

RMW 1.71 0.58 

CMA 2.04 0.49 

WML 1.31 0.76 

Mean 1.68 

Table E.14 
Dickey-Fuller test, coefficients: Results from diagnostic tests 

Dickey-Fuller test for unit root 

p-values Implication 

Rm- R1 0.0000*** H1 

SMB 0.0000*** H1 

HML 0.0000*** H1 

RMW 0.0000*** H1 

CMA 0.0000*** H1 

WML 0.0000*** H1 

*** indicates significance at the 1 %-level, ** indicates 

significance at the 5%-level and * indicates significance at 

the 10%-level. 
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E.3 Linear testing robustness tests 

E.3.1 Linear testing time-based subsamples 

Figure E.4 
Equal-weighted portfolios, 1997-2002: Linearity assumption 
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Equal-weighted portfolios, 2010-2019: Linearity assumption 
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Figure E.8 
Value-weighted portfolios, 2003-2009: Linearity assumption 
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Value-weighted portfolios, 2010-2019: Linearity assmnption 
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MAIM portfolios, 2004-2008: Linearity assumption 
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Figure E.12 
MAIM portfolios, 2009-2013: Linearity assumption 
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E.3.2 Linear testing cross-border-based subsamples 

Figure E.14 
Equal-weighted portfolios, Cross-border: Linearity assumption 
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Value-weighted portfolios, Cross-border: Linearity assumption 
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Value-weighted portfolios, Domestic: Linearity assumption 
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MAIM portfolios, Cross-border: Linearity assumption 
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E.3.3 Linear testing regulatory-based subsamples 

Figure E.20 
Equal-weighted portfolios, Regulatory: Linearity assumption 
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Figure E.22 
Value-weighted portfolios, Regulatory: Linearity assumption 
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E.3.4 Linear testing region-based subsamples 

Figure E.26 
Equal-weighted portfolio of all deals, Regions: Linearity assumption 
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Figure E.28 
MAIM portfolio of all deals, Regions: Linearity assumption 
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E.4 Diagnostical tests robustness tests 

This section presents the diagnostical tests for the OLS assumption for the robustness tests 

conducted in section 7.6. 

E.4.1 Time-based subsamples 

Table E.15 
Equal-weighted, 1997-2002: Res'ults from diagnostic tests 

Fama-French six-factor 

Equal-weighted (1997-2002) 

All Cash Stock Combination Implication 

Breusch-Pagan test for heteroscedasticity 

p-values 0.0008*** 0.0000*** 0.0000*** 0.0433** H1 

Breusch-Godfrey test for autocorrelation 

p-values 0.4110 0.6324 0.5979 0.6047 Ho 

Dickey-Fuller test for unit root 

p-values 0.0000*** 0.0000*** 0.0000*** 0.0000*** H1 

Skewness-kurtosis test for normality 

p-values 0.0003*** 0.0000*** 0.0000*** 0.0166** H1 

*** indicates significance at the 1 %-level, ** indicates significance at the 5%-level and * indicates 

significance at the 10%-level. 

Table E.16 
Equal-weighted, 2003-2009: Results from diagnostic tests 

Fama-French six-factor 

Equal-weighted (2003-2009) 

All Cash Stock Combination Implication 

Breusch-Pagan test for heteroscedasticity 

p-values 0.0693* 0.0946* 0.0003*** 0.0505* Ho/Ho/H1/Ho 

Breusch-Godfrey test for autocorrelation 

p-values 0.4022 0.6722 0.9644 0.2656 Ho 

Dickey-Fuller test for unit root 

p-values 0.0000*** 0.0000*** 0.0000*** 0.0000*** H1 

Skewness-kurtosis test for normality 

p-values 0.3386 0.5560 0.0000*** 0.0137** Ho/Ho/Hi/H1 

*** indicates significance at the 1 %-level, ** indicates significance at the 5%-level and * indicates 

significance at the 10%-level. 



 

166 Appendices 

Table E.17 
Equal-weighted, 2010-2019: Results from diagnostic tests 

Fama-French six-factor 

Equal-weighted (2010-2019) 

All Cash Stock Combination Implication 

Breusch-Pagan test for heteroscedasticity 

p-values 0.0000*** 0.0001 *** 0.0002*** 0.0037*** H1 

Breusch-Godfrey test for autocorrelation 

p-values 0.8703 0.6749 0.0128** 0.0998* Ho/Ho/Hi/Ho 

Dickey-Fuller test for unit root 

p-values 0.0000*** 0.0000*** 0.0000*** 0.0000*** H1 

Skewness-kurtosis test for normality 

p-values 0.0000*** 0.0001 *** 0.0135** 0.0000*** H1 

*** indicates significance at the 1 %-level, ** indicates significance at the 5%-level and * indicates 

significance at the 10%-level. 

Table E.18 
Value-weighted, 1997-2002: Results from diagnostic tests 

Fama-French six-factor 

Value-weighted (1997-2002) 

All Cash Stock Combination Implication 

Breusch-Pagan test for heteroscedasticity 

p-values 0.0610* 0.6924 0.0001 *** 0.4273 Ho/Ho/Hi/Ho 

Breusch-Godfrey test for autocorrelation 

p-values 0.0018*** 0.6844 0.5831 0.1045 H1/Ho/Ho/Ho 

Dickey-Fuller test for unit root 

p-values 0.0000*** 0.0000*** 0.0000*** 0.0000*** H1 

Skewness-kurtosis test for normality 

p-values 0.0691 * 0.9497 0.0000*** 0.1996 Ho/Ho/H1/Ho 

*** indicates significance at the 1 %-level, ** indicates significance at the 5%-level and * indicates 

significance at the 10%-level. 
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Table E.19 
Value-weighted, 2003-2009: Results from diagnostic tests 

Fama-French six-factor 

Value-weighted (2003-2009) 

All Cash Stock Combination Implication 

Breusch-Pagan test for heteroscedasticity 

p-values 0.0001 *** 0.0001 *** 0.0001 *** 0.7967 H1/H1/H1/Ho 

Breusch-Godfrey test for autocorrelation 

p-values 0.0126** 0.0008*** 0.9407 0.8842 H1/Hi/Ho/Ho 

Dickey-Fuller test for unit root 

p-values 0.0000*** 0.0000*** 0.0000*** 0.0000*** H1 

Skewness-kurtosis test for normality 

p-values 0.3610 0.7813 0.0048*** 0.2222 Ho/Ho/H1/Ho 

*** indicates significance at the 1 %-level, ** indicates significance at the 5%-level and * indicates 

significance at the 10%-level. 

Table E.20 
Value-weighted, 2010-2019: Results from diagnostic tests 

Fama-French six-factor 

Value-weighted (2010-2019) 

All Cash Stock Combination Implication 

Breusch-Pagan test for heteroscedasticity 

p-values 0.2571 0.3502 0.0011 *** 0.0000*** Ho/Ho/Hi/H1 

Breusch-Godfrey test for autocorrelation 

p-values 0.0953* 0.0387** 0.7943 0.6510 Ho/H1/Ho/Ho 

Dickey-Fuller test for unit root 

p-values 0.0000*** 0.0000*** 0.0000*** 0.0000*** H1 

Skewness-kurtosis test for normality 

p-values 0.0022*** 0.0013*** 0.0000*** 0.0000*** H1 

*** indicates significance at the 1%-level, ** indicates significance at the 5%-level and* indicates 

significance at the 10%-level. 
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Table E.21 
MAIM, 1997-2003: Results from diagnostic tests 

Fama-French six-factor 

MAIM (1997-2003) 

All Cash Stock Combination Implication 

Breusch-Pagan test for heteroscedasticity 

p-values 0.1331 0.0000*** 0.0026*** 0.0000*** Ho/H1/H1/H1 

Breusch-Godfrey test for autocorrelation 

p-values 0.4826 0.9661 0.0075*** 0.0359** Ho/Ho/Hi/H1 

Dickey-Fuller test for unit root 

p-values 0.0000*** 0.0000*** 0.0000*** 0.0000*** H1 

Skewness-kurtosis test for normality 

p-values 0.0356** 0.0000*** 0.0271 ** 0.0001 *** H1 

*** indicates significance at the 1 %-level, ** indicates significance at the 5%-level and * indicates 

significance at the 10%-level. 

Table E.22 
MAIM, 2004-2008: Results from diagnostic tests 

Fama-French six-factor 

MAIM (2004-2008) 

All Cash Stock Combination Implication 

Breusch-Pagan test for heteroscedasticity 

p-values 0.6632 0.1644 0.0125** 0.0049*** Ho/Ho/H1/H1 

Breusch-Godfrey test for autocorrelation 

p-values 0.4954 0.9810 0.1888 0.1361 Ho 

Dickey-Fuller test for unit root 

p-values 0.0009*** 0.0010*** 0.0000*** 0.0000*** H1 

Skewness-kurtosis test for normality 

p-values 0.6799 0.2242 0.0179** 0.0000*** Ho/Ho/Hi/H1 

*** indicates significance at the 1%-level, ** indicates significance at the 5%-level and* indicates 

significance at the 10%-level. 
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Table E.23 
MAIM, 2009-2013: Results from diagnostic tests 

Fama-French six-factor 

MAIM (2009-2013) 

All Cash Stock Combination Implication 

Breusch-Pagan test for heteroscedasticity 

p-values 0.0000*** 0.0000*** 0.9822 0.2428 H1/H1/Ho/Ho 

Breusch-Godfrey test for autocorrelation 

p-values 0.5703 0.8642 0.0188** 0.2355 Ho/Ho/Hi/Ho 

Dickey-Fuller test for unit root 

p-values 0.0000*** 0.0000*** 0.0000*** 0.0000*** H1 

Skewness-kurtosis test for normality 

p-values 0.0000*** 0.0002*** 0.8671 0.0001 *** H1/H1/Ho/H1 

*** indicates significance at the 1 %-level, ** indicates significance at the 5%-level and * indicates 

significance at the 10%-level. 

Table E.24 
MAIM, 2014-2019: Res'ults from diagnostic tests 

Fama-French six-factor 

MAIM (2014-2019) 

All Cash Stock Combination Implication 

Breusch-Pagan test for heteroscedasticity 

p-values 0.0075*** 0.0807* 0.0000*** 0.0126** H1/Ho/Hi/H1 

Breusch-Godfrey test for autocorrelation 

p-values 0.4076 0.4036 0.1011 0.0392** Ho/Ho/Ho/H1 

Dickey-Fuller test for unit root 

p-values 0.0000*** 0.0000*** 0.0000*** 0.0000*** H1 

Skewness-kurtosis test for normality 

p-values 0.0006*** 0.0148** 0.0052*** 0.0328** H1 

*** indicates significance at the 1%-level, ** indicates significance at the 5%-level and* indicates 

significance at the 10%-level. 
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Table E.25 
Variance-inflation test, equal- and value-weighted, 1997-2002: Results from diagnostic 

tests 

Variance-inflation test 

1997-2002 

Variable VIF 1/VIF 

Rm- R1 1.99 0.50 

SMB 1.10 0.91 

HML 2.49 0.40 

RMW 2.39 0.42 

CMA 1.70 0.59 

WML 1.56 0.64 

Mean 1.87 

Table E.26 
Variance-inflation test, equal- and value-weighted, 2003-2009: Results from diagnostic 

tests 

Variance-inflation test 

2003-2009 

Variable VIF 1/VIF 

Rm- R1 1.89 0.53 

SMB 1.31 0.76 

HML 2.56 0.39 

RMW 1.60 0.63 

CMA 2.88 0.35 

WML 1.40 0.71 

Mean 1.94 
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Table E.27 
Variance-inflation test, equal- and value-weighted, 2010-2019: Results from diagnostic 

tests 

Variance-inflation test 

2010-2019 

Variable VIF 1/VIF 

Rm- R1 1.49 0.67 

SMB 1.06 0.94 

HML 4.44 0.23 

RMW 3.24 0.31 

CMA 1.80 0.56 

WML 1.37 0.73 

Mean 2.23 

Table E.28 
Dickey-Fuller equal- and value-weighted, 1997-2002: Results from diagnostic tests 

Dickey-Fuller test for unit root 

1997-2002 Implication 

Rm- R1 0.0000*** H1 

SMB 0.0000*** H1 

HML 0.0001 *** H1 

RMW 0.0000*** H1 

CMA 0.0000*** H1 

WML 0.0000*** H1 

*** indicates significance at the 1 %-level, 

** indicates significance at the 5%-level and 

* indicates significance at the 10%-level. 
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Table E.29 
Dickey-Fuller equal- and value-weighted, 2003-2009: Results from diagnostic tests 

Dickey-Fuller test for unit root 

2003-2009 

Rm- R1 0.0000*** 

SMB 0.0000*** 

HML 0.0000*** 

RMW 0.0000*** 

CMA 0.0000*** 

WML 0.0000*** 

*** indicates significance 

** indicates significance at 

at 

the 

Implication 

H1 

H1 

H1 

H1 

H1 

H1 

the 1 %-level, 

5 %-level and 

* indicates significance at the 10%-level. 

Table E.30 
Dickey-Fuller equal- and value-weighted, 2010-2019: Results from diagnostic tests 

Dickey-Fuller test for unit root 

2010-2019 

Rm- R1 0.0000*** 

SMB 0.0000*** 

HML 0.0000*** 

RMW 0.0000*** 

CMA 0.0000*** 

WML 0.0000*** 

*** 

** 

indicates significance 

indicates significance at 

at 

the 

Implication 

H1 

H1 

H1 

H1 

H1 

H1 

the 1 %-level, 

5 %-level and 

* indicates significance at the 10%-level. 
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Table E.31 
Variance-inflation test MAIM, 1997-2003: Results from diagnostic tests 

Variance-inflation test 

1997-2003 

Variable VIF 1/VIF 

Rm- R1 1.82 0.55 

SMB 1.25 0.80 

HML 2.57 0.39 

RMW 1.66 0.60 

CMA 2.73 0.37 

WML 1.42 0.70 

Mean 1.91 

Table E.32 
Variance-inflation test MAIM, 2004-2008: Results from diagnostic tests 

Variance-inflation test 

2004-2008 

Variable VIF 1/VIF 

Rm- R1 2.05 0.49 

SMB 1.38 0.72 

HML 1.99 0.50 

RMW 1.71 0.58 

CMA 1.68 0.60 

WML 1.19 0.84 

Mean 1.67 
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Table E.33 
Variance-inflation test MAIM, 2009-2013: Results from diagnostic tests 

Variance-inflation test 

2009-2013 

Variable VIF 1/VIF 

Rm- R1 2.25 0.44 

SMB 1.22 0.82 

HML 5.74 0.17 

RMW 4.00 0.25 

CMA 1.88 0.53 

WML 2.32 0.43 

Mean 2.90 

Table E.34 
Variance-inflation test MAIM, 2014-2019: Results from diagnostic tests 

Variance-inflation test 

2014-2019 

Variable VIF 1/VIF 

Rm- R1 1.34 0.75 

SMB 1.21 0.83 

HML 4.88 0.20 

RMW 2.89 0.35 

CMA 2.41 0.41 

WML 1.59 0.63 

Mean 2.39 
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Table E.35 
Dickey-Fuller MAIM, 1997-2003: Results from diagnostic tests 

Dickey-Fuller test for unit root 

1997-2003 

Rm- R1 0.0000*** 

SMB 0.0000*** 

HML 0.0000*** 

RMW 0.0000*** 

CMA 0.0000*** 

WML 0.0000*** 

*** indicates significance 

** indicates significance at 

at 

the 

Implication 

H1 

H1 

H1 

H1 

H1 

H1 

the 1 %-level, 

5 %-level and 

* indicates significance at the 10%-level. 

Table E.36 
Dickey-Fuller MAIM, 2004-2008: Results from diagnostic tests 

Dickey-Fuller test for unit root 

2004-2008 

Rm- R1 0.0004*** 

SMB 0.0000*** 

HML 0.0000*** 

RMW 0.0000*** 

CMA 0.0001 *** 

WML 0.0000*** 

*** 

** 

indicates significance 

indicates significance at 

at 

the 

Implication 

H1 

H1 

H1 

H1 

H1 

H1 

the 1 %-level, 

5 %-level and 

* indicates significance at the 10%-level. 
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Table E.37 
Dickey-Fuller MAIM, 2009-2013: Results from diagnostic tests 

Dickey-Fuller test for unit root 

2009-2013 

Rm- R1 0.0000*** 

SMB 0.0000*** 

HML 0.0000*** 

RMW 0.0000*** 

CMA 0.0000*** 

WML 0.0000*** 

*** indicates significance 

** indicates significance at 

at 

the 

Implication 

H1 

H1 

H1 

H1 

H1 

H1 

the 1 %-level, 

5 %-level and 

* indicates significance at the 10%-level. 

Table E.38 
Dickey-Fuller MAIM, 2014-2019: Results from diagnostic tests 

Dickey-Fuller test for unit root 

2014-2019 

Rm- R1 0.0000*** 

SMB 0.0000*** 

HML 0.0000*** 

RMW 0.0000*** 

CMA 0.0000*** 

WML 0.0000*** 

*** 

** 

indicates significance 

indicates significance at 

at 

the 

Implication 

H1 

H1 

H1 

H1 

H1 

H1 

the 1 %-level, 

5 %-level and 

* indicates significance at the 10%-level. 
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E.4.2 Domestic and cross-border subsamples 

Table E.39 
Equal-weighted, Cross-border: Results from diagnostic tests 

Fama-French six-factor 

Equal-weighted ( Cross-border) 

All Cash Stock Combination Implication 

Breusch-Pagan test for heteroscedasticity 

p-values 0.0771 * 0.2463 0.0000*** 0.0000*** Ho/Ho/H1/H1 

Breusch-Godfrey test for autocorrelation 

p-values 0.8820 0.8476 0.4919 0.7809 Ho 

Dickey-Fuller test for unit root 

p-values 0.0000*** 0.0000*** 0.0000*** 0.0000*** H1 

Skewness-kurtosis test for normality 

p-values 0.0000*** 0.0000*** 0.0000*** 0.0000*** H1 

*** indicates significance at the 1 %-level, ** indicates significance at the 5%-level and * indicates 

significance at the 10%-level. 

Table E.40 
Equal-weighted, Domestic: Results from diagnostic tests 

Fama-French six-factor 

Equal-weighted (Domestic) 

All Cash Stock Combination Implication 

Breusch-Pagan test for heteroscedasticity 

p-values 0.0000*** 0.0000*** 0.0012*** 0.0000*** H1 

Breusch-Godfrey test for autocorrelation 

p-values 0.4093 0.7267 0.0448** 0.2213 Ho/Ho/Hi/Ho 

Dickey-Fuller test for unit root 

p-values 0.0000*** 0.0000*** 0.0000*** 0.0000*** H1 

Skewness-kurtosis test for normality 

p-values 0.0000*** 0.0000*** 0.0000*** 0.0000*** H1 

*** indicates significance at the 1 %-level, ** indicates significance at the 5%-level and * indicates 

significance at the 10%-level. 
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Table E.41 
Value-weighted, Cross-border: Results from diagnostic tests 

Fama-French six-factor 

Value-weighted ( Cross-border) 

All Cash Stock Combination Implication 

Breusch-Pagan test for heteroscedasticity 

p-values 0.0035*** 0.0000*** 0.0000*** 0.0001 *** 

Breusch-Godfrey test for autocorrelation 

p-values 0.4711 0.1133 0.6179 0.3916 Ho 

Dickey-Fuller test for unit root 

p-values 0.0000*** 0.0000*** 0.0000*** 0.0000*** 

Skewness-kurtosis test for normality 

p-values 0.0000*** 0.0000*** 0.0000*** 0.0000*** 

*** indicates significance at the 1 %-level, ** indicates significance at the 5%-level and * indicates 

significance at the 10%-level. 

Table E.42 
Value-weighted, Domestic: Results from diagnostic tests 

Fama-French six-factor 

Value-weighted (Domestic) 

All Cash Stock Combination Implication 

Breusch-Pagan test for heteroscedasticity 

p-values 0.0000*** 0.0000*** 0.0000*** 0.0000*** 

Breusch-Godfrey test for autocorrelation 

p-values 0.1113 0.4695 0.0805* 0.2214 Ho 

Dickey-Fuller test for unit root 

p-values 0.0000*** 0.0000*** 0.0000*** 0.0000*** 

Skewness-kurtosis test for normality 

p-values 0.0000*** 0.0000*** 0.0000*** 0.0000*** 

*** indicates significance at the 1 %-level, ** indicates significance at the 5%-level and * indicates 

significance at the 10%-level. 
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Table E.43 
MAIM, Cross-border: Results from diagnostic tests 

Fama-French six-factor 

MAIM (Cross-border) 

All Cash Stock Combination Implication 

Breusch-Pagan test for heteroscedasticity 

p-values 0.0831 * 0.2308 0.0013*** 0.0147** Ho/Ho/H1/H1 

Breusch-Godfrey test for autocorrelation 

p-values 0.2323 0.2430 0.0037*** 0.1631 Ho/Ho/Hi/Ho 

Dickey-Fuller test for unit root 

p-values 0.0000*** 0.0000*** 0.0000*** 0.0000*** H1 

Skewness-kurtosis test for normality 

p-values 0.0140** 0.0110** 0.0000*** 0.0000*** H1 

*** indicates significance at the 1 %-level, ** indicates significance at the 5%-level and * indicates 

significance at the 10%-level. 

Table E.44 
MAIM, Domestic: Res'ults from diagnostic tests 

Fama-French six-factor 

MAIM (Domestic) 

All Cash Stock Combination Implication 

Breusch-Pagan test for heteroscedasticity 

p-values 0.0134** 0.0000*** 0.0171 ** 0.0000*** H1 

Breusch-Godfrey test for autocorrelation 

p-values 0.6506 0.2467 0.0076*** 0.1333 Ho/Ho/Hi/Ho 

Dickey-Fuller test for unit root 

p-values 0.0000*** 0.0000*** 0.0000*** 0.0000*** H1 

Skewness-kurtosis test for normality 

p-values 0.0000*** 0.0000*** 0.0000*** 0.0000*** H1 

*** indicates significance at the 1 %-level, ** indicates significance at the 5%-level and * indicates 

significance at the 10%-level. 
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E.4.3 Regulatory-based subsamples 

Table E.45 
Equal-weighted, Regulatory: Results from diagnostic tests 

Fama-French six-factor 

Equal-weighted (Regulatory) 

All Cash Stock Combination Implication 

Breusch-Pagan test for heteroscedasticity 

p-values 0.0000*** 0.1988 0.0000*** 0.0003*** H1/Ho/H1/H1 

Breusch-Godfrey test for autocorrelation 

p-values 0.7651 0.0023*** 0.0000*** 0.0003*** Ho/Hi/H1/H1 

Dickey-Fuller test for unit root 

p-values 0.0000*** 0.0000*** 0.0000*** 0.0000*** H1 

Skewness-kurtosis test for normality 

p-values 0.0000*** 0.0015*** 0.0000*** 0.0000*** H1 

*** indicates significance at the 1%-level, ** indicates significance at the 5%-level and* indicates 

significance at the 10%-level. 

Table E.46 
Equal-weighted, Non-regulatory: Results from diagnostic tests 

Fama-French six-factor 

Equal-weighted (Non-regulatory) 

All Cash Stock Combination Implication 

Breusch-Pagan test for heteroscedasticity 

p-values 0.0000*** 0.0000*** 0.0000*** 0.0444** 

Breusch-Godfrey test for autocorrelation 

p-values 0.9660 0.7691 0.2851 0.2262 Ho 

Dickey-Fuller test for unit root 

p-values 0.0000*** 0.0000*** 0.0000*** 0.0000*** 

Skewness-kurtosis test for normality 

p-values 0.0000*** 0.0000*** 0.0000*** 0.0000*** 

*** indicates significance at the 1 %-level, ** indicates significance at the 5%-level and * indicates 

significance at the 10%-level. 
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Table E.47 
Value-weighted, Regulatory: Results from diagnostic tests 

Fama-French six-factor 

Value-weighted (Regulatory) 

All Cash Stock Combination Implication 

Breusch-Pagan test for heteroscedasticity 

p-values 0.0000*** 0.0023*** 0.0000*** 0.0000*** 

Breusch-Godfrey test for autocorrelation 

p-values 0.4104 0.1784 0.0205** 0.6112 Ho/Ho/H1/Ho 

Dickey-Fuller test for unit root 

p-values 0.0000*** 0.0000*** 0.0000*** 0.0000*** 

Skewness-kurtosis test for normality 

p-values 0.0000*** 0.0003*** 0.0000*** 0.0000*** 

*** indicates significance at the 1 %-level, ** indicates significance at the 5%-level and * indicates 

significance at the 10%-level. 

Table E.48 
Value-weighted, Non-regulatory: Results from diagnostic tests 

Fama-French six-factor 

Value-weighted (Non-regulatory) 

All Cash Stock Combination Implication 

Breusch-Pagan test for heteroscedasticity 

p-values 0.0000*** 0.0000*** 0.0000*** 0.0029*** H1 

Breusch-Godfrey test for autocorrelation 

p-values 0.9593 0.8839 0.1025 0.7101 Ho 

Dickey-Fuller test for unit root 

p-values 0.0000*** 0.0000*** 0.0000*** 0.0000*** H1 

Skewness-kurtosis test for normality 

p-values 0.0000*** 0.0000*** 0.0000*** 0.0000*** H1 

*** indicates significance at the 1 %-level, ** indicates significance at the 5%-level and * indicates 

significance at the 10%-level. 
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Table E.49 
MAIM, Regulatory: Results from diagnostic tests 

Fama-French six-factor 

MAIM (Regulatory) 

All Cash Stock Combination Implication 

Breusch-Pagan test for heteroscedasticity 

p-values 0.0074*** 0.0604* 0.0000*** 0.0424** H1/Ho/H1/H1 

Breusch-Godfrey test for autocorrelation 

p-values 0.4062 0.2553 0.7754 0.3067 Ho 

Dickey-Fuller test for unit root 

p-values 0.0000*** 0.0000*** 0.0000*** 0.0000*** H1 

Skewness-kurtosis test for normality 

p-values 0.0832* 0.0384** 0.0000*** 0.0000*** Ho/H1/H1/H1 

*** indicates significance at the 1 %-level, ** indicates significance at the 5%-level and * indicates 

significance at the 10%-level. 

Table E.50 
MAIM, Non-regulatory: Res'ults from diagnostic tests 

Fama-French six-factor 

MAIM (Non-regulatory) 

All Cash Stock Combination Implication 

Breusch-Pagan test for heteroscedasticity 

p-values 0.0000*** 0.0000*** 0.0000*** 0.0000*** H1 

Breusch-Godfrey test for autocorrelation 

p-values 0.6113 0.4616 0.0364** 0.8664 Ho/Ho/H1/Ho 

Dickey-Fuller test for unit root 

p-values 0.0000*** 0.0000*** 0.0000*** 0.0000*** H1 

Skewness-kurtosis test for normality 

p-values 0.0000*** 0.0000*** 0.0000*** 0.0000*** H1 

*** indicates significance at the 1 %-level, ** indicates significance at the 5%-level and * indicates 

significance at the 10%-level. 
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E.4.4 Region-based subsamples 

Table E.51 
Equal-weighted, Region: Results from diagnostic tests 

Fama-French six-factor 

Equal-weighted (Region) 

The British 

Islands 

The 

Nordics 

Western 

Europe 

Breusch-Pagan test for heteroscedasticity 

p-values 0.0000*** 0.0000*** 0.0306** 

Breusch-Godfrey test for autocorrelation 

p-values 0.8805 0.1820 0.7845 

Dickey-Fuller test for unit root 

p-values 0.0000*** 0.0000*** 0.0000*** 

Skewness-kurtosis test for normality 

p-values 0.0000*** 0.0000*** 0.0000*** 

Eastern 

Europe 

0.0000*** 

0.7050 

0.0000*** 

0.0000*** 

Southern 

Europe 

0.0000*** 

0.9352 

0.0000*** 

0.0000*** 
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Implication 

H1 

Ho 

H1 

H1 

*** indicates significance at the 1 %-level, ** indicates significance at the 5%-level and * indicates 

significance at the 10%-level. 

Table E.52 
Value-weighted, Region: Res'ults from diagnostic tests 

Fama-French six-factor 

Value-weighted (Region) 

The British 

Islands 

The 

Nordics 

Western 

Europe 

Breusch-Pagan test for heteroscedasticity 

p-values 0.7642 0.0330** 0.0190** 

Breusch-Godfrey test for autocorrelation 

p-values 0.4379 0.2869 0.4771 

Dickey-Fuller test for unit root 

p-values 0.0000*** 0.0000*** 0.0000*** 

Skewness-kurtosis test for normality 

p-values 0.0000*** 0.0000*** 0.0000*** 

Eastern 

Europe 

0.0000*** 

0.0778* 

0.0000*** 

0.0000*** 

Southern 

Europe 

0.0000*** 

0.9320 

0.0000*** 

0.0000*** 

Implication 

Ho/Hi/Hi/Hi/H1 

Ho 

H1 

H1 

*** indicates significance at the 1%-level, ** indicates significance at the 5%-level and* indicates 

significance at the 10%-level. 
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Table E.53 
MAIM, Region: Results from diagnostic tests 

Fama-French six-factor 

MAIM (Region) 

The British 

Islands 

The 

Nordics 

Western 

Europe 

Breusch-Pagan test for heteroscedasticity 

p-values 0.0000*** 0.0000*** 0.0575* 

Breusch-Godfrey test for autocorrelation 

p-values 0.9946 0.1926 0.0123** 

Dickey-Fuller test for unit root 

p-values 0.0000*** 0.0000*** 0.0000*** 

Skewness-kurtosis test for normality 

p-values 0.0000*** 0.0000*** 0.0000*** 

Eastern 

Europe 

0.0000*** 

0.4671 

0.0000*** 

0.0000*** 

Southern 

Europe 

0.0000*** 

0.3347 

0.0000*** 

0.0000*** 

Appendices 

Implication 

Hi/Hi/Ho/Hi/H1 

Ho/Ho/H1/Ho/Ho 

H1 

H1 

*** indicates significance at the 1 %-level, ** indicates significance at the 5%-level and * indicates 

significance at the 10%-level. 
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F Market capitalization subsamples 
Table F.l 

Target market capitalization: Deal type 

EURm Target market capitalization 

Year All Cash Stock Combination 

1997 528 190 53 3,112 

1998 274 146 2,198 61 

1999 1,982 561 2,854 7,373 

2000 1,062 517 2,683 1,998 

2001 1,074 896 549 3,308 

2002 2,191 2,387 364 3,213 

2003 619 394 782 2,116 

2004 482 318 211 2,008 

2005 2,207 1,799 2,363 5,558 

2006 2,468 2,043 6,752 2,750 

2007 2,333 1,957 2,413 6,632 

2008 572 543 1,207 182 

2009 336 359 209 117 

2010 466 369 1,076 1,191 

2011 568 508 1,294 107 

2012 472 475 522 166 

2013 1,347 1,423 656 1,294 

2014 567 446 1,492 590 

2015 1,756 1,384 3,441 2,987 

2016 2,344 2,351 3,365 1,596 

2017 1,346 930 1,351 5,084 

2018 1,004 913 526 3,303 

2019 1,021 747 3,798 905 

Average 1,175 942 1,746 2,420 

Table F.2 
Target market capitalization: Domestic and cross-border deals 

EURm Cross-border Domestic 

Year All Cash Stock Combination All Cash Stock Combination 

1997 213 230 58 131 824 139 51 4,106 

1998 204 218 7 132 333 65 2,746 37 

1999 1,650 551 1,648 17,251 2,257 574 3,216 5,316 

2000 927 661 2,866 62 1,155 384 2,608 2,240 

2001 1,286 1,298 1,096 1,483 869 382 297 3,993 

2002 4,080 4,421 44 1,492 1,058 771 396 3,787 

2003 487 467 No deal 849 701 330 782 2,433 

2004 278 285 98 No deal 604 347 227 2,008 

2005 2,943 2,116 7,675 9,514 1,566 1,458 769 3,579 

2006 2,939 2,940 1,493 3,215 2,141 1,400 7,278 420 

2007 3,471 2,759 2,755 15,001 1,246 1,052 2,382 1,401 

2008 442 460 33 33 733 659 1,599 232 

2009 282 291 20 204 398 453 236 29 

2010 483 491 301 No deal 443 155 1,334 1,191 

2011 621 655 18 107 480 234 1,805 No deal 

2012 460 485 105 No deal 486 460 771 166 

2013 1,461 1,443 250 2,065 1,199 1,391 738 137 

2014 625 474 2,280 No deal 460 375 704 590 

2015 2,151 1,711 7,429 6,265 1,130 612 2,302 1,583 

2016 3,221 3,089 6,423 3,198 272 136 308 795 

2017 1,115 730 No deal 9,591 1,558 1,168 1,351 3,797 

2018 964 836 1,033 5,786 1,071 1,112 382 2,476 

2019 1,408 933 9,053 1,338 403 418 294 473 

Average 1,379 1,198 2,128 4,091 930 612 1,416 1,854 
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Table F.3 
Target market capitalization: Regulatory deals 

EURm Regulatory Non-regulatory 

Year All Cash Stock Combination All Cash Stock Combination 

1997 295 295 No deal No deal 602 141 53 3,112 

1998 1,028 298 5,107 168 108 112 258 51 

1999 4,718 848 8,619 12,434 1,181 490 731 5,096 

2000 1,865 607 7,119 3,854 786 482 1,390 1,627 

2001 1,706 1,047 712 5,147 709 814 491 91 

2002 1,492 1,651 No deal 216 2,280 2,498 364 3,642 

2003 1,581 716 1,308 5,096 321 313 519 129 

2004 1,131 461 813 4,587 225 260 125 73 

2005 4,745 3,790 4,564 12,415 473 514 477 71 

2006 3,301 2,801 8,140 2,767 1,684 1,324 5,087 2,741 

2007 2,961 2,158 3,473 10,738 1,562 1,717 930 61 

2008 597 507 1,910 231 545 580 35 36 

2009 389 400 575 144 297 329 87 36 

2010 634 520 1,391 565 291 232 130 3,071 

2011 664 702 370 107 423 219 2,528 No deal 

2012 562 562 647 41 374 389 145 291 

2013 990 1,021 1,210 210 1,693 1,824 102 2,017 

2014 677 533 1,838 375 256 213 110 1,450 

2015 1,422 793 3,416 3,306 2,392 2,355 3,491 123 

2016 2,323 2,278 3,365 1,913 2,412 2,553 No deal 12 

2017 1,686 1,131 1,533 5,667 477 480 443 426 

2018 826 752 497 2,476 1,487 1,373 586 5,786 

2019 1,170 852 4,564 905 317 271 733 No deal 

Average 1,598 1,075 2,913 3,335 908 847 855 1,426 

Table F.4 
Target market capitalization: Region 

EURm Region 

Year The British Islands The Nordics Western Europe Eastern Europe Southern Europe 

1997 139 253 1,923 23 No deal 

1998 263 315 410 221 No deal 

1999 348 469 3,647 131 8,531 

2000 605 433 1,647 184 2,810 

2001 405 650 2,242 298 1,061 

2002 96 502 4,684 63 903 

2003 355 435 629 365 2,153 

2004 164 250 890 150 657 

2005 634 318 4,130 5,240 4,411 

2006 1,465 1,035 4,357 285 6,123 

2007 724 553 4,361 3,853 5,332 

2008 335 248 883 593 1,646 

2009 216 205 759 139 888 

2010 408 73 416 1,370 390 

2011 367 134 434 350 2,530 

2012 321 312 574 665 905 

2013 839 311 1,342 7,262 651 

2014 738 278 781 86 473 

2015 870 280 3,831 464 1,833 

2016 2,617 195 3,497 89 718 

2017 850 1,236 1,466 318 4,067 

2018 1,194 485 1,284 No deal 1,029 

2019 1,005 439 2,664 40 377 

Average 650 409 2,037 1,009 2,261 
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G Legality of shorting in acquirer 's country 

Table G.1 
Acquirer per country: Legality of shorting 

Country Short Short legality 

Belgium 1 Before 1997 

Croatia 1 2011 

Denmark 10 Before 1997 

Finland 6 1998 

France 23 Before 1997 

Germany 18 Before 1997 

Greece 10 2001 

Iceland 1 Before 1997 

Italy 22 Before 1997 

Netherlands 9 Before 1997 

Norway 4 Before 1997 

Poland 5 2000 

Portugal 1 Before 1997 

Russia 2 Before 1997 

Slovenia 1 Before 1997 

Spain 15 Before 1997 

Sweden 14 Before 1997 

Switzerland 3 Before 1997 

United Kingdom 94 Before 1997 

Total 240 

Source: Own creation based 011 Charoenrook & 

Daouk (2005) and Zagreb Stock Exchange (2011). 
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