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Abstract 

The purpose of this thesis is threefold. First, it serves the purpose of providing evidence for illegal 

insider trading prior to public company takeovers in the Danish stock market. Second, it serves the 

purpose of identifying event characteristics which make the occurrence of illegal insider trading more 

likely. Third, it serves the purpose of presenting the implications of the findings through potential 

options of improvement in relation to the Danish FSA’s enforcement processes. In doing this, an 

event study method is applied as a cornerstone for the findings. More specifically, a pre-event stock 

run-up analysis is applied, which focuses on stock price and trading volume during the event window. 

From a theoretical standpoint, this empirical method requires that the selected data is controlled for 

noise creating elements, which could imitate illegal insider trading altogether. A vast amount of 

empirical literature has listed several stock influencing elements based on corporate finance theory, 

which should be removed from the results in order to encapsulate the desired effect of interest – illegal 

insider trading. The majority of this literature, which in every case is concerned with geographies 

different from the Danish, has found evidence of illegal insider trading prior to listed company 

takeovers. Thus, the contribution of this thesis is essentially the evidence and the in-depth insights it 

delivers with respect to a specific geographical area. Our results are in line with what was already 

found in previous studies for other geographies, that illegal insider trading is also a general issue in 

the Danish stock market rather than an exception to the norm. In addressing the second and third 

purposes, this thesis also investigates cross-sectional regression relationships among stock price run-

up and several event specific characteristics. The results of this thesis discover several statistical 

relationships between illegal insider trading and specific event related characteristics. These 

discoveries together with the theory and previous studies constitute a guideline as to where the Danish 

FSA potentially could improve their illegal insider trading enforcement efforts going forward. 
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Keywords 
Abnormal return (AR): the actual return on a stock minus either the expected return of that stock 
based on a statistical CAPM or the market return. 

Abnormal volume (AV): The amount of stock trading volume if positive and more than two 
standard deviations larger than the average of the estimation period. 

Average abnormal return (AAR): the average across the sample of the actual returns on the stocks 
minus either the expected returns of those stocks based on a statistical CAPM or the market return. 

Average abnormal volume (AAV): the average across the sample of the amount of stock trading 
volume if positive and more than two standard deviations larger than the average of the estimation 
period. 

Acquisition offer: an offer to acquire stocks in a listed company which requires a public offer 
document due to Danish stock market regulation. 

Advisor: an organization or group of people which assist in the process of deciding whether to sell 
or buy a specific listed company.  

Cumulative abnormal return (CAR): the accumulated abnormal return during a number of days 
within the time window of the days (-30; -1) prior to the rumor date for a specific target company. 

Cumulative average abnormal return (CAAR) the average of the accumulated abnormal return 
during a number of days within the time window of the days (-30; -1) prior to the rumor date for a 
specific target company. 

Cumulative abnormal volume (CAV): the accumulated abnormal trading volume during a number 
of days within the time window of the days (-30; -1) prior to the rumor date for a specific target 
company. 

Cumulative average abnormal return (CAAV) the average of the accumulated abnormal volume 
during a number of days within the time window of the days (-30; -1) prior to the rumor date for a 
specific target company. 

Event date/rumor date: the date where the information about a potential acquisition of stocks of a 
listed company is communicated to the market for the first time. This date is either prior to the day 
of the formal stock exchange announcement or coinciding with it. 

Illegal insider trading/informed trading: the action of trading or amending planned trading, 
performed by people possessing material private information about a company – where ‘material’ 
means “relevant enough to change the price of the specific company’s stock” (Du and Wei, 2003). 
When not further specified the concept refers to the situation of informed stock purchase prior to the 
public announcement of the intention to acquire a listed company. 

Stock run-up: a proxy for illegal insider trading, measured by AR and reinforced by AV 

SØIK: Statsadvokaten for Særlig Økonomisk og International Kriminalitet. The State Prosecutor for 
Serious Economic and International Crime. The Danish section of the police responsible for 
observing that financial and international crime is not committed in Denmark.  
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1 Introduction 

The notion of illegal insider trading was, perhaps for the first time, introduced to the wider public in 

the end of the 1980s with the movie ‘Wall Street’ from 1987. By following the character of Gordon 

Gekko, who is based on the unlawful actions of the more real Ivan Boesky, this movie invites us into 

one of the darker corners of the stock trading world. The 1980s were also the time during which more 

advanced measures against informed trading were introduced by governments around the world. 

These measures were guided by contemporary research performed at the time by scholars such as 

Keown and Pinkerton (1981) and Jarrell and Poulsen (1989). Those studies took point of departure 

in the economic theory of the efficient market hypothesis. To be more exact, they investigated the 

semi-strong form stating that all public information is reflected in the market price of a security and 

thus those who possess private information can outperform the market on a risk adjusted basis (Fama, 

1970). The findings indicated that illegal insider trading is a widespread part of the stock markets 

prior to release of private information and thus paved the way for numerous subsequent studies, which 

further specified the dynamics of such criminal conduct. This paper seeks to build on this academic 

discipline through investigating the Danish stock market, as this has not been done previously.  

Throughout the years, academic scholars have been investigating whether illegal insider trading is 

good or bad for society. More than 20 years ago Schwert (1994)  showed that in most cases, the stock 

price run-up and the acquisition premium are uncorrelated. What this means is that there is little or 

no substitution between the stock price run-up and the post-merger announcement premium and 

consequently the run-up is an additional cost to the bidder. This finding indicates that the unlawful 

profits accumulated by illegal insider traders, happens at the cost of the acquirer and thus illegal 

insider trading is something worth preventing. In addition, the fact that the run-up does not decrease 

the amount of the acquisition premium, incentivizes the shareholders in the target company to share 

the private information, which strengthens the information leakage hypothesis of Keown and 

Pinkerton (1981).  

When considering the Danish stock market and the role of the Danish FSA in investigating informed 

trading, we observe an interesting development. Throughout the recent decade the number of FSA 

established cases of potential informed trading has risen from 33 in 2007 to 95 in 2017, whereas the 

number of cases handed over to SØIK for further investigation has dropped from four to zero. This 

development is puzzling and raises some questions such as; ‘whether illegal insider trading is a rare 

exception to the norm or generally present in the Danish stock market?’ and ‘if the measures and 
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prioritization of enforcement could be improved?’. In addressing those questions we construct a proxy 

for illegal insider trading by following the stock run-up event study method introduced by the scholars 

already mentioned in combination with more recent scholars such as King (2009), Borges and Gairifo 

(2013) and Aspris and colleagues (2014). These approaches primarily circle around a specific kind 

of informed trading, namely informed target company stock purchases prior to takeover 

announcements. In our study, we consider the Danish stock market during a 20 years period from 

January 1998 until December 2017 where we identify 220 public company takeover rumors and/or 

announcements. After we have performed screens excluding noise creating events, we arrive at two 

different samples. The first sample, called the 'traditional sample', is based on the approach typically 

applied when screening data and contains 92 takeover offers. The second sample, called the 'adjusted 

sample', includes an additional liquidity screen and contains 50 takeover offers. Our results indicate 

that informed trading is generally present across samples based on significant abnormal returns and 

abnormal volumes prior to the event of a public takeover rumor/announcement. Subsequently, we 

build on those results through an inquiry of event characteristics, which should make illegal insider 

trading more likely to occur. These characteristics were identified based on theory, previous studies 

and logical deduction. Our results yield several significant characteristics, which serve to address the 

question of prioritizing the enforcement effort in the Danish stock market. Finally, we discuss our 

findings and create robustness through the introduction of proven illegal insider trading cases. 

Furthermore, we consider an interview with a representative of the Danish FSA to have insights into 

the above-mentioned development in informed trading cases. Finally, our inquiries and identified 

dynamics of informed trading in the Danish market tie together into several implications that should 

be considered by the Danish FSA in their future endeavor to prevent illegal insider trading. 

1.1 Research question 

This thesis serves the purpose of investigating whether there is pervasive evidence of illegal insider 

trading in the Danish stock market prior to takeovers of listed companies. This question has 

previously been raised in academia for other geographical markets by applying the method of an 

event study that is a stock run-up analysis. However, nobody has ever undertaken such analysis on 

the Danish stock market, why the application of it, in this thesis, is relevant and to some extent 

pioneering. Building on this, this thesis strives to specify under which conditions illegal insider 

trading is more likely to occur. This is done through a regression analysis together with historical 

illegal insider trading cases of period analyzed from 1998 to 2017. This study relies heavily on the 
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work of Keown and Pinkerton (1981) and that of King (2009), who investigated if and when illegal 

insider trading occurs in the U.S. and Canada by applying a research design similar to ours. 

In essence, the main objective of our thesis is to answer the following questions:  

1) Is there pervasive empirical evidence of illegal insider trading in the Danish stock market 

prior to takeovers of public companies?   

2) Are there any specific event characteristics which make illegal insider trading more likely to 

occur prior to takeovers of public companies in the Danish stock market? 

3) What do the findings in 1) and 2) mean for how relevant constituencies should prevent 

illegal insider trading in the future?  

1.2 Delimitation 

There are important delimitations to our empirical analysis. First of all, we only consider Danish stock 

market data during the period from January 1998 until and including December 2017. The choice of 

sample is motivated in our section of sample selection. To this comes that when looking at illegal 

insider trading as a concept, our analysis only covers a limited area of that notion. To be more specific, 

the situation of buying stocks in a target company based on an information monopoly prior to a public 

rumor/announcement of a takeover offer. What this means is that we cannot extrapolate our results 

to make firm inferences around the circumstances of illegal insider trading in situations outside the 

one described above. The concept of illegal insider trading covers various other forms than the one 

described above such as options trading, amendment of trading orders, and trading on inside 

information different from information about a potential future takeover. Our thesis is concerned with 

investigating whether there are consistent indications of illegal insider trading prior to takeover 

announcements in the Danish stock market, as this has been proven previously in other markets. The 

reason for not looking at the entire concept of insider trading is that we want to make more in-depth 

findings. That is motivated by our endeavor to make more specific inference about when and under 

what circumstances illegal insider trading tend to happen in the defined situation. The motivation for 

the more specific choices in this respect is elaborated on in our hypothesis building section. Regarding 

our theoretical framework section, our focus lies on explaining how stock markets work as well as 

the process of a target company takeover, as we believe it creates the necessary foundation for 

understanding the underlying dynamics of our analysis. Furthermore, we spend time unfolding some 

theory concerning the behavior and incentives of traders which altogether have an impact on the 

results of our analysis and discussion. Finally, we follow previously recognized methods within the 
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field of run-up analysis, as we do not wish to detach our results from earlier studies made within other 

stock markets. 
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2 Theoretical framework 

The following section has the purpose of establishing a theoretical frame for the logic surrounding 

the analyses and conclusions to be made in this thesis. The derived properties will provide the 

foundation for further discussions on whether there is consistent evidence of illegal insider trading in 

situations of takeovers of listed companies in Denmark. The chapter starts with a description of stock 

markets, information in stock prices as well as the features of a takeover process. Subsequently, we 

move on to defining illegal insider trading before we present competing theoretical frameworks for 

trading behavior. Finally, we have a look into what role regulation and enforcement play in the 

process of preventing illegal insider trading. 

 

2.1 Stock markets, the market efficiency hypothesis, and the takeover process 

2.1.1 Stock markets 

As our analysis essentially revolves around stock transactions, we wanted to create a theoretical 

foundation for understanding stock markets and the information that stock movements carry. 

The value of a stock investment is determined by the price development along with the dividends 

paid out. These stocks are traded on stock exchanges, which accumulates transactions providing 

liquidity and a valuation of a market price. A stock is said to be liquid if it is possible to sell it quickly 

and easily for a price very close to the price at which one could buy it at that time. This liquidity is 

attractive to investors, as it provides flexibility regarding the timing and length of their investments. 

If a stock is not liquid, the price will usually be relatively low as the investors demand an illiquidity 

discount for the additional risk of being unable to sell whenever it is needed (Berk & DeMarzo, 2013). 

Stock exchanges are basically collections of dealers or market makers connected by computer 

networks and telephone. The most famous example of such a market is Nasdaq, which also is the 

owner of the Danish stock exchange. On Nasdaq, stocks have multiple market makers who compete 

with each other. Each market maker must post bid and ask prices in the Nasdaq network where they 

can be viewed by all market participants. The Nasdaq system posts the best prices first and fills orders 

accordingly. This process guarantees investors the best possible price at a specific moment in time, 

no matter whether the investors are buying or selling (Berk & DeMarzo, 2013). 
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2.1.2 Market efficiency hypothesis 

Every day, assessments of different companies’ values happen millions of times in the stock market. 

Ultimately, investors trade until they reach a consensus regarding the value of the stock. In this way, 

stock markets aggregate the information and views of many different investors. You would need a 

very compelling reason to trust your own estimate if it is far away from the market price – for instance 

material private information that nobody else has access to (Berk & DeMarzo, 2013). 

The idea that markets aggregate the information of many investors, and that this information is 

reflected in stock prices, is a natural consequence of investor competition. If available information 

was indicating that buying a stock had a positive future value, investors with that information would 

choose to buy the stock and their attempts to purchase it would then drive up the stock price. The idea 

that competition among investors works to eliminate all positive value trading opportunities is 

referred to as the efficient markets hypothesis (Fama, 1970). In general terms, the theory of efficient 

markets is concerned with whether prices at any point in time fully reflect the available information. 

Strong-form efficient market hypothesis tests are concerned with whether any individual investors or 

groups have monopolistic access to information relevant for price establishment. One would not 

expect such an extreme model to be an exact description of the real world, and it is probably best 

viewed as a benchmark against which the importance of deviations from market efficiency can be 

judged. In the less restrictive semi-strong form tests, the information includes all obviously publicly 

available information, while in the weak form tests the information is just historical price or return 

sequences (Fama, 1970). Assuming the efficient market hypothesis holds in its strongest form, it 

implies that securities will always be priced fairly based on their future cash flows, given all 

information that is relevant. But what if new information becomes available that affects the firm’s 

value? Then the degree of competition, and therefore the accuracy of the efficient markets hypothesis, 

will depend on the number of investors who possess this information (Berk & DeMarzo, 2013). To 

illustrate the above, we can look at three specific cases. The first one being a situation with public, 

easily interpretable information. This is information that is available to all investors and includes 

information in news reports, financial statements, corporate press releases, or in other public data 

sources. If the impact of this information on the firm’s future cash flows can be trusted, then all 

investors can determine the effect of this information on the firm’s value. In this situation, we expect 

competition between investors to be fierce and the stock price to react nearly instantaneously to such 

news. In other words, we expect the efficient markets hypothesis to hold very well with respect to 

this type of information (Berk & DeMarzo, 2013). The second case is a situation where we have some 
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information that is not explicitly publicly available. In this case an analyst might spend time and effort 

gathering and refining information that is relevant to the firm’s future cash flows. This refined 

information is not available to other investors who have not devoted a similar effort, or who may not 

be capable of interpreting the information. In this case, while the fundamental information may be 

public, the interpretation of how that information will affect the firm’s future cash flows is itself 

relatively private information. When private information is transferred to the hands of a fairly small 

number of investors, these investors may be able to profit by trading on their information. Even 

though this is trading on not perfectly public information, it is not illegal. However, in this case, the 

efficient markets hypothesis will not hold in the strict sense. If the profit opportunities from having 

this type of information are large, other individuals will attempt to gain similar expertise and devote 

the resources needed to acquire it. As more individuals become better informed, competition to 

exploit this information will increase. Thus, in the long run, we should expect that the degree of 

“inefficiency” in the market will be limited by the opportunities of obtaining the information and the 

number of persons willing to seek it out. The third case is where a small group of people have 

monopoly over information that is material to the stock price, and thus are able to make profits from 

trading on it. In this case the market hypothesis only holds in its weakest form, as the price of the 

stock is far from what it would be had the entire market known what the small group of people know 

(Berk & DeMarzo, 2013). A continuum between the second and the latter case is the situation of 

interest in this study. 

 

2.1.3 The takeover process 

Mergers and acquisitions are part of what is often referred to as ‘the market for corporate control’. 

When one firm acquires another, there is typically a buyer, the acquirer or bidder, and a seller, the 

target firm. There are two primary mechanisms by which ownership and control of a public 

corporation can change: Either another corporation or group of individuals can acquire the target firm, 

or the target firm can merge with another firm. For simplicity, we will refer to either mechanism as a 

takeover (Berk & DeMarzo, 2013). In Denmark, the law requires that when existing shareholders of 

a target firm are forced to sell their shares, they must receive a fair value for their shares 

(retsinformation.dk, 2018). For practical purposes, this principle typically translates into at least the 

share price prior to the merger. Therefore, a bidder is unlikely to acquire a target company for less 

than its current market value. Instead, most acquirers pay a substantial acquisition premium, which is 

the percentage difference between the acquisition price and the pre-takeover price of the target firm. 
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Historically, acquirers pay an average premium of 43% over the pre-takeover price of the target. 

When the intention to buy is announced, the target shareholders enjoy a gain of 15% on average in 

their stock price. In contrast, the acquirer’s shareholders see an average gain of 1%, and in half of the 

transactions the bidder price typically decreases (Berk & DeMarzo, 2013). This creates a situation 

where information monopoly about the date of announcement or the outcome of the intended future 

acquisition provide an opportunity of profitable informed trading.  

In a takeover process the bidder strives to find the optimal price for the target company. Once the 

acquirer has completed the valuation process, it is in the position to make a tender offer - that is, a 

public announcement of its intention to purchase a material block of shares for a specified price. A 

bidder can use either of two methods to pay for a target namely; cash or stock. In a cash transaction, 

the bidder simply pays for the target, including any premium, in cash. In a stock-swap transaction, 

the bidder pays for the target by issuing new stock and giving it to the target shareholders. The “price” 

offered is determined by the exchange ratio—the number of bidder shares received in exchange for 

each target share multiplied by the market price of the acquirer’s stock. The chosen payment structure 

can also be a hybrid between cash and stock, and this setup is more typical than a structure of stock 

only (Berk & DeMarzo, 2013). Once a tender offer is announced, there is no guarantee that the 

takeover will take place at the price offered. Often, the acquirer must raise the price to achieve the 

deal. Alternatively, the offer may fail. When an acquirer bids for a target, the target firm’s board may 

not accept the bid and recommend that existing shareholders do not tender their shares, even when 

the acquirer offers a significant premium over the pre-offer share price. If the target board supports 

the deal, there is also the possibility that regulators might not approve the takeover. Because of this 

uncertainty about whether a takeover will succeed, the market price generally does not rise by the 

amount of the premium when the takeover is announced. This uncertainty creates an opportunity for 

investors to speculate on the outcome of the deal (Berk & DeMarzo, 2013). For a merger to proceed, 

both the target’s and the acquirer’s board of directors must approve the deal and put the question to a 

vote of the shareholders of the target and, in some cases, the shareholders of the acquiring firm as 

well. In a friendly takeover, the target’s board of directors supports the merger, negotiates with 

potential acquirers, and agrees on a price that is ultimately put to a shareholder vote. Although it is 

rare for acquirers’ boards to oppose a merger, target boards sometimes do not support the deal even 

when the acquirer offers a large premium (Berk & DeMarzo, 2013). One way for acquirers to get 

around the problem, of shareholders’ reluctance to tender shares, is to buy the shares in the market 

anonymously. However, legislation makes it sometimes difficult for investors to buy large portions 
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of shares without having to make it public. If the acquirer buys an initial stake in the target, called a 

toehold, she or he would have to make his intentions public by informing investors of the newly 

acquired stake. To successfully gain control of the target company, she or he would subsequently 

have to announce a tender offer to buy an additional large share of the stocks (Berk & DeMarzo, 

2013). 

2.2 Insider trading 

2.2.1 What is insider trading? 

Illegal insider trading occurs when a person makes a trade based on private information. The profits 

of such trading come at the expense of other investors and, as a result, other investors are less willing 

to invest if illegal insider trading is present. Informed trading regulation is formed to address this 

problem. Insiders of a company are defined broadly to include managers, directors, and anyone else 

who has access to material non-public information, including temporary insiders - for example, 

lawyers, bankers and consultants. Whether information is material has been defined as referring to 

whether the information would have been a significant factor in an investor’s decision about the value 

of the underlying security (Berk & DeMarzo, 2013). Some examples include knowledge of an 

upcoming earnings release, a share buyback, or as in the case of this paper - a takeover. The law is 

strict regarding takeover announcements, prohibiting anyone with non-public information about a 

pending or ongoing tender offer from trading on that information or revealing it to someone who is 

likely to trade on it. The penalties for violating insider trading laws include jail time, fines, and civil 

penalties (retsinformation.dk, 2018). According to EU regulation (EU 596/2014, Article 8), which 

applies to the Danish geography, the definition of insider trading is where a person possesses private 

information and uses that information by acquiring or disposing of, for its own account or for the 

account of a third party, directly or indirectly, financial instruments to which that information relates. 

 

2.2.2 The market anticipation and the information leakage hypotheses 

The market anticipation hypothesis (Jensen & Ruback, 1983) argues that investors anticipate that a 

given firm will be subject to a takeover based on rumors in the market, an analysis of industry trends, 

or factors specific to a company such as financial distress. Market anticipation, whether accurate or 

not, becomes incorporated into prices through trades, leading to a run-up ahead of the first public 

announcement of the intention to take over the target company. The alternative hypothesis proposed 

by Keown and Pinkerton (1981) is that pre-event run-ups are caused by informed insiders who are 
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trading illegally to profit from the future price jump when the takeover is announced. This inside 

information leaks or is detected by the marketplace, causing other investors to mimic these trades. In 

reality, pre-event run-ups are likely caused by some combination of both hypotheses. Previously, 

empirical support for the information leakage hypothesis has been provided by studies using data on 

illegal insider trades made public in situations of prosecutions run by U.S. regulators (Cornell & Sirri, 

1992; Meulbroek, 1992; Chakravarty & McConnell, 1997; 1999; Fishe & Robe, 2004). The challenge 

of distinguishing empirically between the information leakage hypothesis and the market anticipation 

hypothesis is that both explanations are based on informed trading. As the identities of the informed 

traders are not known beforehand and may not be known after the undertaking of the trades, there is 

a need for a model to distinguish among the different types (Minenna, 2003). Despite this issue, 

regulators all over the world have developed detection algorithms that attempt to identify illegal 

insider trading based on price and volume dynamics ahead of major corporate events (Meulbroek, 

1992; Mitchell and Netter, 1994). Moreover, scholars have described how insider trading 

investigations may be triggered by abnormal trading volume with large price moves ahead of public 

news regarding a stock’s value in general (DeMarzo et al.,1998). In defining a model to separate 

illegal from legal, the strategic trading models of Kyle (1985) and Admati and Pfleiderer (1988) are 

useful as points of departure. The models describe how a person possessing private information will 

trade strategically to maximize profits. These models feature an informed trader, a risk-neutral market 

maker, and a lot of uninformed liquidity traders. Liquidity traders are non-strategic and trade for 

motives that are not related to private information such as portfolio rebalancing or hedging of 

corporate risks. Some of the liquidity traders have no option on the timing of their trades and those 

are called ‘non-discretionary liquidity traders’, while others have an option on the timing subject to 

the constraint of trading a number of shares within a given period – the so-called ‘discretionary 

liquidity traders’ (Admati and Pfleiderer, 1988). A market maker will update quoted prices by 

observing order flow allowing her or him to learn about the fundamental value of a stock. The 

informed trader will optimally trade when liquidity traders are active so that the private information 

in his trade is not revealed immediately. Despite her or his small trading volume, it has been observed 

that the trades of the informed trader ultimately determine what price is established at the end of 

trading. This is the case as her or his trades, unlike the trades of liquidity traders, accumulate 

positively and thus make the stock price arrive at a higher point than what would otherwise have been 

the case (Kyle, 1985). The informed trader's transactions have a permanent impact on price in the 

pre-event window, unlike trades by liquidity traders that have only a temporary influence. 



Page 16 of 113 
 

Furthermore, it has been argued that abnormal volume occurs because the increased liquidity 

generated by the insider and the non-discretionary liquidity traders encourages discretionary liquidity 

traders to transact, leading to a concentration in trading volume during these periods (Admati & 

Pfleiderer, 1988). In the setting of a takeover, the informed trader may be connected to a senior 

manager or board member of the acquirer, the target, a financial intermediary, or an advisor involved 

in the takeover process. As these people have superior knowledge about the value of the takeover bid, 

the timing of the announcement, and the likelihood that it will be completed. With informed judgment 

regarding the time horizon and little competition from other informed traders, the insider can execute 

a trading strategy designed to extract the maximum profits with the least probability of detection 

(King, 2009). 

2.3 Pre-event run-up as a proxy for illegal insider trading 

Within the corporate finance discipline, it has been established empirically that stock prices and 

trading volumes tend to increase significantly during weeks immediately preceding announcements 

of public takeover bids or rumors of such (Jarrell & Poulsen, 1989; Berk & DeMarzo, 2013). Several 

studies measure stock price activity preceding mergers and takeover bids and one of these finds that 

target company stock prices begin to move upwards as early as 25 days before the formal 

announcement (Olmo et al., 2011). Although some researchers do not necessarily attribute these run-

ups to widespread illegal activity, others consider this to be evidence of illegal insider trading. 

Associating stock price run-ups with illegal insider trading can be argued to have an intuitive appeal. 

The Danish FSA’s sporadic success in identifying and prosecuting illegal inside traders has reinforced 

the perception that such conduct is consistently existing, and that legitimate speculation is assisted by 

illegitimate trading on non-public information (Finanstilsynet 2018). An active mergers and 

acquisitions market expands opportunities for profitable legal and illegal trading in anticipation of 

control bids. If illegal conduct is sufficiently widespread, then that conduct could be an important 

cause of pre-event date run-up. However, on the other hand some economists view increases in stock 

prices before tender offers as supportive of the efficient markets hypothesis, which states that stock 

prices at any time fully reflect all publicly available information (Jarrell and Poulsen, 1989). 

Researchers have documented stock price reactions to many types of corporate announcements, 

including dividend changes, earnings reports, the sudden deaths of CEOs, proxy fights, charter 

amendments, regulatory changes, and macroeconomic events such as inflation, oil-price shocks, and 

interest rate changes (King, 2009). In cases where it is possible for traders to discover information in 

advance of the news announcement, there is generally significant anticipation. Legitimate research 
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and analysis of corporate information give some traders informational advantages and their earnings 

serve as compensation for their efforts (Jarrell and Poulsen, 1989). However, on the contrary a study 

by Cornell and Sirri (1992) finds that abnormal returns occur only on days when informed traders 

trade. Contrary to expectations, the authors find that informed traders created better market execution 

as their trades brought “falsely informed” traders to transact, leading to increased liquidity and 

involved a rise in the effective bid-ask spread. To this comes that Meulbroek (1992) finds that 43% 

of the run-up in a target firm’s stock price takes place on informed trading days, and this amount is 

greater than run-ups that occur on days with public news announcements or no news. Further the 

study finds that the illegal insider trading volume is small relative to the total daily volume, but it 

constitutes much of the abnormal volume on informed trading days. In another study by Chakravarty 

and McConnell (1997) it was found that there is a positive and significant relationship between Ivan 

Boesky’s illegal trades and changes in the price of Carnation’s stock ahead of the takeover by Nestle. 

In a subsequent study using trade-by-trade data, Chakravarty and McConnell (1999) cannot 

distinguish empirically between illegal insider trades and other buyer-initiated trades suggesting that 

informed traders are able to hide their trades in the order flow. Finally, Fishe and Robe (2004) find 

that increases in price and volume occur in response to illegal insider trades. According to these 

scholars, illegal trades should generate ARs as their private information contributes to price 

discovery. Abnormal returns should occur on days with abnormal volume as non-discretionary 

liquidity traders are induced to trade by the increased order flow when insiders are active. 

Additionally, another study found that illegal insider traders prefer trading when the trading volume 

is high, as this allows them to execute trades with minimum price impact and thus keep the 

information to themselves attract as little attention as possible (McInish et al., 2011). Illegal insider 

trades should, for the above reasons, be identified by the coincidence of abnormal return and abnormal 

volume on the same day. Informed traders want to trade so that they avoid detection, but these 

transactions should push the price toward its fundamental value so that the reaction of the stock price 

to the announcement takeover intentions should be limited (King, 2009). 

2.4 Trading behavior 

2.4.1 Skilled uninformed investors and their influence on stock run-ups 

In the situation of an upcoming takeover, there is a specific type of more skilled investors, who are 

likely institutional investors that actively manage portfolios of stocks or risk arbitrageurs who create 

long-short portfolios of targets and acquirers. As mentioned previously, these investors extract signals 
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about a potential takeover through in-house analysis of industry trends, conversations with equity 

analysts, or monitoring of factors specific to a company such as financial distress or the statements 

of controlling shareholders. Unlike the private information of informed traders, the proprietary 

information of sophisticated investors is noisy and generates probabilistic predictions on the 

likelihood of a takeover. When the likelihood is high, skilled investors do not know the true price 

offered by the bidder with any certainty, nor do they know the exact timing of the announcement 

(King, 2009). The public information identifying a firm as a takeover candidate may be received by 

a wide group of skilled investors who compete to identify undervalued stocks. This dispersion of 

information affects the trading behavior among these investors. In the months preceding an 

announcement of takeover intentions, high uncertainty and investor differences will result in a low 

degree of speculative trading and a pattern of return reverses on high volume days reflecting the 

presence of both hedging and speculative trading. What this means is that high volume should not 

generate price changes if information and conclusions differ to a high extent among investors (Grundy 

& McNichols, 1989; Harris & Raviv, 1993; Kim & Verrecchia, 1994). As the event date approaches, 

the number of signals will, most likely, increase, while uncertainty should decline, which will make 

the skilled investors speculate more aggressively. As these investors are competing against each other 

to invest in the same stock, they should trade in large sizes to build up as large a position as possible 

within a short period of time. Now, one should observe that stock returns exhibit positive correlation 

with abnormal volume. This is the case as market anticipation, whether accurate or not, becomes 

incorporated into prices leading to a stock price run-up. Given that there will still be some uncertainty 

around the stock price, and thus some residual risk, until the announcement, the target’s stock price 

should react significantly to the announcement, either positively or negatively, depending on the 

accuracy of the market’s speculation (King, 2009). What the above means altogether is that relatively 

early abnormal volume observations will serve as a robustness indicator for the presence of illegal 

insider trading. 

 

2.4.2 Illegal insider trading enforcement and the incentives for informed trading 

In the context of incentives of illegal insider trading, it is important to consider the role of relevant 

regulation, the effectiveness of enforcement, and fines and penalties for the trading strategies of 

insiders. Scholars have shown that countries with more prohibitive insider trading laws have more 

diffuse equity ownership, more accurate stock prices, and more liquid stock markets (Beny, 2005). 
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The findings are generally robust to controlling for measures of disclosure and enforceability and 

indicates that there is a potential societal benefit connected to having a more prohibitive insider 

trading regulation. However, other scholars have found that the cost of equity in a country, after 

controlling for relevant variables, does not change after the introduction of insider trading laws, but 

decreases significantly after the first prosecution (Bhattacharya & Daouk, 2002). DeMarzo and 

colleagues (1998) developed a model of the optimal enforcement of insider trading regulations where 

regulators monitor trading volume and initiate an investigation following large trading volume, large 

price movements, or both. Others find that illegal insider trading volume and profitability have 

increased while the regulatory environment has become more restrictive (Arshadi, 1998). Consistent 

with this finding, it was concluded that higher penalties reduce the incentives to engage in illegal 

insider trading but increase the potential profitability due to lower competition among informed 

traders (Bris, 2005). Both studies highlight the importance of AV for triggering an insider trading 

investigation. It is reasonable to assume that insiders will decide their trading strategies based on the 

joint probability of triggering an investigation and paying a large fine. An informed trader who wants 

to avoid detection may hide trades or may not exploit the full value of his information. She or he may 

avoid trading close to the event date when the scrutiny of regulators is greatest, and the probability 

of detection is highest. Thus, the intended impact of the informed trader’s behavior depends on the 

probability of being caught and the size of the likely penalty. Informed traders in jurisdictions with a 

record of detecting and punishing illegal trading will trade in a manner to avoid detection by either 

trading in smaller amounts or by adapting their trades to trading volumes. Informed traders in 

jurisdictions with a poor record of enforcement and a low probability of being caught and fined will 

not need to care as much about hiding their trades from regulators (King, 2009). The above logically 

builds on the argument in the previous section that early abnormal volumes serve as a reinforcement 

for a validation of the leakage hypothesis that illegal insider trading is present in the stock run-up. 

 

2.4.3 How the development in stock markets affects insider trading incentives 

Throughout the recent decade, the financial markets have become more international, as foreign 

investors have become more widespread. This means that foreign investors become a larger part of 

the daily transactions on the stock exchanges around the world (Berk & DeMarzo, 2013). This has 

sparkled a discussion around if regulators need to be more proactive in protecting the markets from 

foreign informed trading. This could include improving and standardizing the collection of trading 
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data across the world, developing organizations and mechanisms to share this data, and developing 

systems to analyze such data to detect illegal insider trading (Bromberg et al., 2017). Data availability 

is a matter of concern which is flagged by some scholars within the field of illegal insider trading. 

The reason being, that there have been examples of cases where data was kept for a limited period, 

which turned out to be insufficient for the investigator to detect the offence, locate the information 

service provider and then request the information via a foreign investigator. This ultimately made the 

incident hard to prove to a sufficient extent. Enforcement success is often related to acting 

expeditiously and enforcement failure is often linked to delay in the investigation and prosecution 

(Bromberg et al., 2017). The current situation instills an incentive structure where foreign informed 

traders face lower risk of being caught in their wrongdoing due to the loophole in the intercountry 

investigations.  

2.5 Insider trading networks 

Previous research has shown that trading behavior varies by an individual’s characteristics, such as 

age (Korniotis & Kumar, 2011), gender (Barber & Odean, 2001), wealth (Calvet et al., 2009), 

occupation (Dhar & Ning, 2006), and geographic location (Massa & Simonov, 2006). These same 

characteristics have been argued to also be related to insider trading behavior (Ahern, 2017).  Illegal 

insider traders have an incentive to share information with people they trust. Therefore, strong social 

networks are expected to cause the spread of information in insider trading networks. These networks 

tend to be based on social relationships, geographic proximity, and shared attributes such as gender, 

religion, race, education, language, acestry and age (Ahern, 2017). As private information moves 

away from the original source, it loses value. The more people that have the information, the less 

valuable it becomes because stock prices will begin to incorporate the information. When inside 

information is more valuable, the informed people are likely to share the information with closer 

contacts. As it loses value, these people are likely to share the information more broadly. Thus, as 

information spreads away from the original source, the social relationships among the involved 

people, are likely to become more distant. This hypothesis is consistent with the model in Stein (2008) 

which predicts that more valuable information remains relatively local. To understand how 

information transmits away from the original sources through social networks, ‘tip chains’ have been 

identified (Ahern, 2017). An illegal insider trader’s order in the tip chain is the number of links he is 

away from the original source. The first link in the tip chain is the connection between the original 

source and relations. As information progresses across the tip chain, a number of patterns emerge. 

The people who are the original source and initially share private information are in the first link in 
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the tip chain. They tend to be corporate insiders and sell-side advisors (Ahern, 2017). The results also 

suggest that the original sources share information with their most trusted relations – family members 

– but once the information moves further from the original source, the people become less discerning. 

Two insider trading networks were studied which contained 64 and 50 members. The scholar found 

that these networks are slightly smaller than a typical high school friends network of 70 members, 

but the number of links separating the individuals is much higher; 13 and ten respectively. This means 

that the large insider trading networks are more dispersed than the high school friendship network 

(Ahern, 2017). Another interesting finding was that informed traders in larger networks are more 

likely to get caught because more traders will create greater abnormal trading activity and because 

there are more people in the network who may reveal themselves to the regulators, intentionally or 

accidentally. Generally, information tends to flow from younger people to older people, from children 

to parents, and from subordinates to bosses in close geographic proximity. These people are more 

commonly friends and family in the early links of an information chain and more commonly business 

associates in later links. Networks of informed traders are spread, rather than centralized, where larger 

networks are more likely based on business relationships than family or friends. Furthermore, it was 

found that on average, insider information from deal advisors reached investors after three links in 

their personal networks (Ahern, 2017). For the above reasons one should expect that the intensity 

with which information leaks in the illegal insider trading networks will gradually increase as one 

approaches the event date. 
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3 Hypothesis building 

In our endeavor to investigate our research questions, we will in the following chapter derive and test 

several hypotheses based on the theory presented, previous studies, and logical deduction. The first 

hypothesis is linked to our first research question about finding consistent evidence of illegal insider 

trading in Denmark. The subsequent eight hypotheses serve to create a foundation for answering our 

second and third research questions about what characterizes the situations of illegal insider trading 

and what that means to relevant constituencies. In this section, we argue the reasons for our 

hypotheses without any technical explanation of the measures. For further elaboration on the 

technicalities, we refer to the methodology chapter. 

3.1 Hypothesis concerning pervasive evidence of illegal insider trading in Denmark 

In Denmark illegal insider trading is defined by EU regulation. In short, it is illegal to trade stocks 

when possessing information that is not known the rest of the market. While illegal insider trading 

comes in several forms, this study is concerned with a single specific form. We investigate informed 

stock purchase prior to the event of announcing the intention of a future takeover of a listed company. 

This phenomenon has been analyzed in previous studies for other geographies through a pre-event 

run-up analyses of stock prices and trading volume. 

Generally, there are two hypotheses which explain the pre-event date stock price run-up and abnormal 

volume ahead of the event date. The first hypothesis is the information leakage hypothesis. This 

hypothesis argues that investors learn about a future takeover bid through the illegal trades of 

informed traders (Keown and Pinkerton, 1981). These informed traders may be corporate officers at 

either the target company or the acquirer company, and/or related third parties who trade on the basis 

of material, non-public information. This illegal activity tends to generate abnormal returns as well 

as abnormal volume, especially if the informed traders fail to coordinate and arrange their trades 

(King, 2009). Furthermore, news of the informed trading may be detected by market makers or other 

market participants who infer the presence of informed trading by observing the characteristics of the 

order flow. Evidence for the information leakage hypothesis has been provided by a number of 

scholars (Cornell and Sirri, 1992; Meulbroek, 1992; Chakravarty and McConnell, 1997; 1999; Fishe 

and Robe, 2004). On the other hand, the market anticipation hypothesis argues that investors 

anticipate that a given firm will be subject to a takeover based on various analyses (Jensen & Ruback, 

1983). Market anticipation, whether accurate or not, becomes incorporated into prices through trades, 

leading to a run-up ahead of the first public news about a deal. It has been argued that skilled investors 
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are able to somewhat predict a takeover bid through legitimate sources such as firm and/or industry 

analysis, analyst forecasts, and technical analysis (Asquith, 1983; Jensen and Ruback, 1983; Gupta 

& Misra, 1989; Jarrell & Poulsen, 1989; Pound & Zeckhauser, 1990; Sanders & Zdanowicz, 1992). 

Having two competing hypothesis, an observation of stock price run-up is not necessarily a robust 

indication of illegal insider trading. However, if abnormal trading volume can be observed relatively 

early and/or on the same dates as abnormal returns, those observations together form a stronger 

indication that informed trading has happened (Grundy & McNichols, 1989; Harris & Raviv, 1993; 

Kim & Verrecchia, 1994; King, 2009). Furthermore, in academia it has been established empirically 

that stock prices and trading volumes tend to increase significantly during the weeks immediately 

preceding public takeover bids or rumors of such conduct (Jarrell & Poulsen, 1989; Berk & DeMarzo, 

2013). Several studies measure stock price activity preceding mergers and takeover bids and report 

that target company stock prices begin to move upwards as early as 25 days before formal 

announcement (Olmo et al., 2011). Associating stock run-ups with illegal insider trading can be 

argued to have intuitive appeal the for the Danish market not least due to the Danish FSA’s sporadic 

success in identifying and prosecuting illegal inside traders (Finanstilsynet, 2018). Those cases have 

reinforced the perception that illegal insider trading is consistently existing, and that legitimate 

speculation is assisted by illegitimate trading on non-public information in line with the evidence of 

Keown and Pinkerton, (1981), Jarrell and Poulsen (1989), and King (2009) among others. For the 

above reasons we hypothesize that: 

H.1A:  Illegal insider trading occurs pervasively before takeovers in the Danish stock market 

This will be investigated through an analysis of abnormal returns and abnormal volumes on the 

trading days prior to the event dates of the relevant samples.  

3.2 Hypotheses concerning event characteristics of pre-takeover informed trading 

Moving on from our initial hypothesis concerning a more general question of whether there is 

consistent evidence of illegal insider trading in the Danish stock market, we now want to look deeper 

into if there are some specific characteristics which can be attached to illegal insider trading. We do 

this through the eight hypotheses presented below. 

We have learned from previous studies that illegal insider traders have a strategic approach to when 

they trade on information. To be more exact, illegal insider traders prefer trading when the trading 

volume is high (Kyle, 1985; McInish et al., 2011; Collin-Dufresne & Fos, 2016). As accounted above, 

illegal insider traders have incentives to arrange their trades such that they have as little influence on 
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the stock price as possible. To this comes that a study has shown that run-ups are larger for relatively 

small target companies (Hackbarth & Morellec, 2008). They found that abnormal returns were lower 

for larger deals compared to smaller transactions. This makes sense as smaller illegal insider 

transactions are easier to hide among natural transactions, when the value of the target company is 

high, and thus we hypothesize that:  

H. 2A: The higher the market value of a target company, the less likely it is that illegal insider trading 

is statistically observable 

 

While the trading volume, on average, is higher for large market value companies, there are 

exceptions due to factors such as the fragmentation of ownership and stock popularity. And for that 

reason, we form the below hypothesis to account for these differences. Building on the same logic as 

in the previous hypothesis, one could argue that target company stocks for which the average trading 

volume is high in absolute DKK terms, would also be more attractive to illegal insider traders. This 

result was found by Admati and Pfleiderer (1988) who found that insiders prefer to trade when the 

stock is liquid. The same was found by Kyle (1985) who found that insiders prefer to disguise their 

illegal insider trades during high volume. This should be the case, as small absolute trading volumes 

makes the stock price relatively sensitive additional trades. Consequently, this makes target company 

stocks with relatively low trading volumes less attractive to an informed trader who seeks to attract 

as little attention as possible. For those reasons we hypothesize that: 

H. 2B Illegal insider trading is more likely to occur when the target company is relatively liquid in 

absolute terms 

 

As accounted for previously, the recent decades have provided an internationalization of financial 

markets. This development means that transactions made by foreign traders make up an increasingly 

larger share of the total amount of transactions. When it comes to illegal insider trading, this 

internationalization creates some difficulties for the enforcement of illegal insider trading regulation, 

as the exchange of FSA data across borders is often burdensome and slow (Bromberg et al., 2017). 

Consequently, what this means to the incentives of illegal insider traders is that foreign investors find 

themselves in a situation of lower risk of being caught in their wrongdoings. When the acquirer of a 

listed target company is foreign, the possibility is higher that private information will flow to foreign 
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illegal insider traders. Therefore, one should expect that illegal insider trading reflected as stock run-

up is more likely to occur prior to a takeover where the acquiring party is foreign. Furthermore, there 

might be additional long-term investors who would perceive the potential takeover as a good long-

term opportunity as it has been shown that target companies acquired by a foreign company 

outperform their domestic counterparts by exhibiting higher growth in average wages and output 

(Fabling and Sanderson, 2012). Additionally, Conyon and colleagues (2002) found that foreign 

acquisitions of firms tended to increase labor productivity and thus the performance of the firm 

relative to domestic counterparts. Therefore, a long-term investor with knowledge of a possible 

foreign takeover would expect that there is a higher long-term return associated with the takeover if 

it is carried out by a foreign compared to a domestic investor. Additionally, Madura and Marciniak 

(2014a) found that illegal insider trading investigations are more likely to be initiated when the 

acquiring party is foreign, which together with what was previously mentioned make us hypothesize 

that: 

H. 2C: Illegal insider trading is more likely to occur when an acquisition offer is made by a foreign 

acquirer as compared to a Danish acquirer. 

 

It has previously been shown that there is flow of private information coming from deal advisors 

during the process of preparing a takeover offer. An example of this was found by Ahern (2017) who 

studied information networks of advisors in relation to illegal insider trading. He found that on 

average, insider information from deal advisors reached investors after three links in their personal 

networks. Having this in mind, one should expect that the more advisors there are on a deal, the more 

likely it is that private information will spread and consequently make illegal insider trading more 

likely. Moreover, Bodnaruk, Massa and Simonov (2009) found evidence of insider trading in global 

investment banks - namely that if an investment bank was an advisor on a deal, the same bank was 

inclined to a stake in the target company. This again indicates that the more advisors there is on a 

deal, the more institutions would likely take informed stakes in the target company and thus increase 

the likelihood of illegal insider trading. A similar conclusion was reached by Brigida and Madura 

(2012) who found that the more advisers there were on a deal, the higher the chance of leaks to other 

investors who would drive up the price of the target stock. For the above reasons we hypothesize that: 

H. 2D: Illegal insider trading is more likely to occur when the number of deal advisors increases 
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Another characteristic that could have some explanatory power as to when illegal insider trading is 

likely to happen, is the design of the payment structure of the deal. In a study made by Masulis, Wang 

and Xie (2007) it was found that the payment type directly affected the returns of the target stock. To 

be more exact, a cash payment structure had a positive impact on the target stock CAR from two days 

before the event date till two days after, while a stock payment structure had a negative impact. 

Additionally, Wansley, Lane and Yang (1983) found that the 40 days CAR for cash mergers was 

38.7%, while the equivalent for stock mergers was 25.4%. Therefore, an informed trader would 

expect different returns for the target stock depending on the payment structure and thus prefer cash. 

Based on the above reasoning we hypothesize that: 

H. 2E: Illegal insider trading is more likely to occur when the payment structure is entirely cash 

 

As mentioned earlier, it has previously been shown that illegal insider traders prefer to trade when 

the stock is liquid (Admati and Pfleiderer, 1988). The same result was found by Kyle (1985),  McInish 

(2011), Frino and colleagues (2013), and Collin-Dufresne and Fos (2016) who showed that illegal 

insider traders tend to disguise their illegal trading on high volume trading days. This is based on the 

logic that the more liquid a stock is, the easier it should be for the illegal insider traders to hide their 

trading in the total trading volume with minimal price impact. Building on this, King (2009), among 

others, found that the entering of informed trader transactions in the market would trigger further 

trades from uninformed traders and thereby further increase volume. Therefore, we hypothesize that: 

H. 2F: Illegal insider trading is more likely to occur when abnormal trading volume increases 

 

As it was discussed in the previous chapter, the intensity of the dispersion of private information in 

illegal insider trading networks, tend to increase over time (Ahern, 2017). If that is the case, then one 

should expect that the amount of illegal trades should also increase over time. Ultimately, on average, 

this should make the volume just prior to the event day relatively high compared to the volume in the 

rest of the period of interest. To investigate whether there is an indication that this logic holds true, 

we construct a measure we call the ‘leakage variable’. The leakage variable serves to reflect the 

increase in intensity of information leakage through the proxy of volume. The variable is based on 

the trading volume just before the event date relative to the rest of the event period and is further 

explained in the methodology chapter. With this variable we seek to capture whether the private 
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information leaks from a smaller immediate group of traders and flow to a larger group of traders 

throughout time, as it was described by Ahern (2017). We expect the relative element to give a more 

useful image of the immediate development of the trading in a particular stock. In applying this 

variable, we thereby also seek to investigate the appropriateness of the measure as a potential device 

of market monitoring. For those reasons we formulate the following hypothesis: 

H 2G: Illegal insider trading is more likely to occur when the leakage variable increases 

 

Research has shown that deal premiums decrease after financial crises, and that it takes several years 

for markets of corporate control to return to their previous state following a financial crisis (Reddy et 

al., 2014). Therefore, we expect that takeovers happening after the Financial Crisis generally will 

have a lower attraction to illegal insider traders. For that reason, we hypothesize that: 

H. 2H: Illegal insider trading is less likely to occur in the period after the Financial Crisis 
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4 Literature review 

In this chapter we present our literature review that includes previous studies in the field of illegal 

insider trading. First, we present a methodology review where we examine previous papers in the 

perspective of the research designs applied. These include the work of Halpern (1983) concerning the 

art of choosing the correct event date, as well as the work of Jarrell and Poulsen (1989) on setting the 

proper event window. Subsequently, we review the critique put through of similar studies, such as 

that of Aspris and colleagues (2014) who argue that the evidence of insider trading prior to takeover 

announcements is not necessarily sufficiently convincing. We then present the studies that conclude 

evidence of insider trading through abnormal returns and abnormal trading volume, such as the 

studies by Chae (2005), King (2009), and Brigida and Madura (2012) among others. Finally, we 

review empirical conclusions on illegal insider trading regulation and enforcement, which for instance 

was done by Engelen (2004) and Bris (2005).  

4.1 Methodology review 

Before describing the core empirical results of the studies in the illegal insider trading branch of 

academia, we provide a summary of the research designs of comparable studies. This is done in 

relation to the structure of the event studies as well as the statistical tools applied. In this context, a 

typical research design would define how an initial sample of observations is identified, how to 

perform data screens, how to adjusts event dates (e.g. announcement or rumor dates), as well as how 

to construct AR and AV.  

 

4.1.1 Typical research designs 

As accounted for above, the usual approach to creating evidence for illegal insider trading is that of 

a run-up analysis. This kind of study is constructed through a typical event study methodology, which 

examines the occurrence of abnormal returns and abnormal volumes, prior to the release of takeover 

news that is material to the stock price of the target company. If the market anticipates the event 

and/or if there are insider traders trading in the market, one should expect a positive run-up during 

the event window. If none of those are present, one should expect the CAR to fluctuate randomly 

around zero, having adjusted for noise creating element. To be more exact, if there is leakage of and 

trading on private information just prior to a news release, this should show up in the form of positive 

daily average residuals as the dates approach the news release (event) date. Altogether this will be 
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manifested as a run-up in CAR and CAV. And as accounted for above, those two measures are 

mutually reinforcing in validating the information leakage hypothesis (Keown & Pinkerton, 1981; 

Jarrell and Poulsen, 1989; Conrad & Niden, 1992; Chen & Zhao, 2005; Graham et al., 2006; King, 

2009; Borges & Gairifo, 2013; Aspris et al., 2014).  

When deciding on the event date, scholars tend to follow Halpern (1983), who argues that the date of 

the first formal stock exchange announcement of takeover intentions is always the most appropriate 

event date. However, scholars often decide also to measure residuals in relation to the “real” event 

date, which is the date of the first widely recognized rumor about the takeover. This is specifically in 

cases where this widely communicated rumor occurs prior to the formal public stock exchange 

announcement, as in Jarrell and Poulsen (1989). Often, this latter approach involves a news-adjusted 

date and/or a news- and announcement-adjusted date, which are identified through an analysis of 

whether there has been media coverage indicating that a takeover would happen (e.g. newspaper 

articles with both the name of the bidding company and the target company). Specifically, the news-

adjusted dates are earlier than the date of the formal public stock exchange announcement date of 

takeover intentions. Some scholars even assured the accuracy of the first public announcement date 

of each firm by sending out letters asking the target companies to supply the exact dates (Keown & 

Pinkerton, 1981). The stock run-up analyses are typically calculated by aggregating the daily 

abnormal returns (residuals) from 30 days before (Keown & Pinkerton, 1981;  Jarrell and Poulsen, 

1989; Aspris et al., 2014;) or 60 days before (Borges & Gairifo, 2013) the event date. CARs and 

CAVs are calculated for the formal stock exchange announcement date as well as various adjusted 

dates. The CAR is a construction of the actual return on the specific trading days of interest minus 

the statistical CAPM expected returns, or the actual realized return minus the market portfolio return 

on the specific trading days (Jarrell and Poulsen, 1989; Borges & Gairifo, 2013; Aspris et al., 2014). 

The CAV is defined as the presence of trading volume that is above two standard deviations higher 

than the mean on a specific day and is otherwise zero (King, 2009). When the above has been 

calculated, the CAAR and CAAV for the sample are calculated and tested to be statistically different 

from zero by applying the student’s t-test. 

Before conducting the statistical analysis, previous literature performed several data screens in order 

to remove bias, noise, and nonsense observations from the data and ultimately improve the quality of 

the results. When it comes to screening of observations, news on corporate control events during the 

year prior to the event date is an excluding parameter. This is legitimized by the argument that the 

results would otherwise be biased due to the resulting market activity (Jarrell and Poulsen, 1989; 
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Borges & Gairifo, 2013; Aspris et al., 2014). Furthermore, in the majority of the studies, the target 

firms for which the impact of the event date is negative, i.e. the firms where they find negative CARs 

in the event window, were excluded in robustness checks (Jarrell and Poulsen, 1989). This was done 

as the private information about a negative stock price development, would create a disincentive for 

buying shares as the theoretical assumption around a positive event date premium is eliminated. In 

the cases where the CAR in the event window was negative, other scholars consider a null run-up 

(Borges & Gairifo, 2013). Moreover, concerning liquidity scholars have taken the approach to 

exclude the target companies, which are not traded enough to trigger stock price changes during more 

than 75% of the trading days in the event window (King & Padalko, 2005; Borges & Gairifo, 2013). 

This is done to reduce bias due to thin trading, liquidity risk together with the distortion of the CAPM-

based abnormal return calculations. Additionally, in another study, observations attached to any of 

the following categories; spin-offs, repurchases, disclosed insider trading, minority stake purchases 

within the event period, and toehold acquisitions were excluded (Bris, 2005). This was done to isolate 

the effects of illegal insider trading on volume and price. To all the above comes, that the firms for 

which the scholars could not obtain the necessary data, were also excluded. 

4.2 Critique of stock run-up studies 

In order create trust and robustness around a research design, one should look towards what others 

have done, but even more so listen to the critics of the method. For this reason, we highlight some 

critique of the run-up analysis in the following section. 

A relatively recent Australian study showed that there was no stock run-up for takeover targets after 

considering several influential sources. When adjusting for a broad range of public information 

sources that are known to typically generate natural market anticipation together with the acquisition 

of toehold positions ahead of takeover announcements, the study concludes that previous findings 

attributing stock price run-up to illegal insider trading may potentially overstate the existence of such 

conduct (Aspris et al., 2014). A similar study made by (Jarrell and Poulsen, 1989) support the 

arguments of the previous study even though it provides evidence for stock price run-up and rushes 

in volume before the takeover bids. The study finds that, averaged across cases, about 40 percent of 

the eventual takeover premium is anticipated in the form of stock price run-up. However, due to the 

influence on stock price run-up created by media attention and toehold acquisitions, the scholars 

argued that the aggregate run-up statistics must be used cautiously as measures of illegal insider 

activity.  
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The above critique is implemented in our research design later in this thesis, where we for instance 

screen for toehold acquisitions and use rumor dates as event dates rather than the formal stock 

exchange announcement date. 

4.3 Evidence of illegal insider trading prior to takeovers of listed companies 

The stock run-up analysis has some potential flaws in its simplest form. However, when adjustments 

are made, the results turn out to be sufficiently robust for examining the existence of illegal insider 

trading. 

By conducting a stock run-up analysis Keown and Pinkerton (1981) pioneered the academic area of 

illegal insider trading evidence. The study from 1981 provides evidence of abnormal returns earned 

by investors in target firms prior to the first public announcement of planned mergers. The study is 

distinguished from earlier merger studies in its use of daily holding period returns for the 194 firms 

sampled. The results confirm statistically what most traders already knew - awaiting merger 

announcements are poorly held secrets, and trading on this non-public information thrives. 

Specifically, the study found leakage of private information to be a pervasive problem occurring at a 

significant level up to 12 trading days prior to the first public announcement. Another large study also 

looked at the presence of positive ARs before the announcement date of a takeovers quoted in 

Euronext markets (Belgium, France, The Netherlands and Portugal) from 2001 to 2007. The scholars 

examined CAR with the event date adjusted for the previous disclosure of news about the acquisition, 

in the media. The study finds that there are abnormal positive returns before the announcement date, 

confirming previous studies (Borges & Gairifo, 2013). A different paper builds upon the results 

presented above, as it studies the price-volume dynamics ahead of takeover announcements for 399 

Canadian firms from 1985 to 2002. The study finds evidence consistent with insiders trading illegally 

through the observations of both abnormal returns and abnormal turnover in volume coinciding ahead 

of the publishing of the acquisition intentions (King, 2009). Additionally, Lambe (2012) has 

investigated the returns on stocks of target companies surrounding the first publicized dates of 

completed takeovers in the UK between 2001 and 2010. Two samples are created of 209 and 197 

firms for the formal stock exchange announcement dates and rumor dates respectively. Both 

demonstrate statistically significant cumulative abnormal returns prior to the release of information 

about the upcoming bid. Furthermore, the cross-sectional analysis of CARs in that study rejects the 

claim that disclosed corporate insider trades are the cause of this effect. This indicates that illegal 

trading on material private information goes undisclosed. A few years later he reached the same 
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conclusion, as statistically significant CAARs prior to the event date were observed across the sample 

investigated. These pre-event abnormal returns indicate that trading on material private information 

is still a contributory factor in the run-up proportion of takeover premiums (Lambe, 2016). To this 

comes a study of 3,700 targets over a period from 1988-2006, where it turned out that the stock run-

up could be attributed to other trades than the those of the management of the acquirer or target 

company (Agrawal & Nasser, 2012). 

4.4 In-depth studies of illegal insider trading 

In the theoretical framework section, we established that private information of an acquisition attracts 

informed trading, which in turn causes a stock run-up prior to the announcement of an acquisition 

offer. Building on this, in order to create a foundation for answering our second and third research 

question and further supporting our hypotheses, we will now present in-depth illegal insider trading 

studies. The studies serve to further explain how, why and when insider trading is likely to occur. 

 

4.4.1 Evidence of associations between illegal insider trading and the due diligence process 

An interesting study that further explains when insider trading happens, has shown that stock run-ups 

are larger for deals where the bidding party relies on investment bank advisors to facilitate the 

acquisition. Furthermore, the study shows that the pre-event run-up is higher when the targets are 

relatively small companies (Brigida and Madura, 2012). Additionally, there is a study that examines 

the average abnormal returns, average abnormal volume, and reported insider trading of corporate 

control target firms during a period of possibly informed trading. This period begins on the 

unpublicized takeover prospect initiation date, as it was reported in a subsequent proxy contest 

statement. The period ends on the publication date of the first Wall Street Journal story signaling an 

upcoming change in corporate control. The study finds that the pre-event date average abnormal 

return, noted by other researchers, begins after the unpublicized initiation date of the transaction 

(Sanders and Zdanowicz, 1992). Adding to that, when it comes to the timing of illegal insider trading, 

another study concludes that the majority of suspected insider trading takes place within the 25 days 

prior to the release of market sensitive information (Olmo et al., 2011). To sum up, there seems to be 

something at play in relation to the advisory process prior to the initial information release of a future 

potential takeover. 
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4.4.2 Evidence of strategic trading behavior of illegal insider traders 

Relevantly, a recent study has shown that illegal insider traders choose to trade more aggressively, 

when uninformed trading volume is higher and thus price impact by an additional trade is lower. The 

study found that price volatility is constant and independent of general market trading volatility, and 

find evidence that price only depends on the prior uncertainty about fundamentals (Collin-Dufresne 

& Fos, 2016). Supporting the above, another study found that insiders are more likely to trade on high 

volume days, which indicates an effort to hide their trades. Further, the study found that informed 

trading raises the number of days with abnormally high trading volume only slightly, again indicating 

that insiders are avoiding attracting attention. Interestingly the study found no evidence that insider 

trading intensity increases on the trading days closest to the announcement day. This could indicate 

that insider trading comes in strategic waves while being cautious about creating attention (McInish 

et al., 2011). Other papers take different perspectives such as the paper that examines the choice of 

trade size by informed traders. Using a unique data set hand-collected from the litigation reports of 

the Securities and Exchange Commission and court cases, the study provides evidence that informed 

traders are sensitive to variability in asset returns, and trade less if the underlying market is less liquid 

and if the probability of being detected is high (Frino et al., 2013).  

 

4.4.3 Evidence of private information leaks and trading behavior 

A qualitative study made recently, conclude that inside information flows through strong social ties 

based on family, friends, and geographic proximity. On average, inside tips originate from corporate 

executives and reach traders after three links in the network. This paper provides some of the only 

direct evidence of person-to-person communication among investors (Ahern, 2017). Another study 

broke into new substantive territory by providing details regarding 452 persons charged by the 

government with profiting or avoiding losses by means of inside information. This work showed that 

those who briefly came across valuable inside information were more likely than long-term players 

to repeatedly use information illegally. This turned out to be so because they felt less loyalty to the 

target company or because they felt their actions were less likely to be scrutinized (Szockyj & Geis, 

2002). Adding to the above, a network study found that a large number of insider traders utilizing 

specific information actually were belonging to the same investment firm, which might have been 

acting on behalf of the informed traders. Second, the study found that insiders from the same family 
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tend to trade similarly. Specifically, about 7% of the directly connected informed traders in the 

networks share the same last names (Tamersoy et al., 2014).  

 

4.4.4 Evidence of abnormal stock behavior and illegal insider trading investigations 

A study by Madura and Marciniak (2014a) found that targets with more pronounced abnormal stock 

returns (especially in long pre-bid windows) and abnormal trading volume (especially in short pre-

bid windows) trigger an investigation. The study also finds that an investigation is more likely to take 

form when the takeover is characterized by a foreign bidder, a public bidder and a relatively large 

target. Thus, non-trading characteristics complement the trading characteristics in explaining what 

triggers an investigation of insider trading. In a study made by Chae (2005) it is found that 

investigations are likely to occur when trading volume increases before unscheduled announcements. 

This includes takeover bids or credit rating changes. It was also found that market makers increase 

their price sensitivity as measured by price impact coefficients. Altogether what the above means is 

that there seems to be a relationship between abnormal stock behavior and when investigations tend 

to be initiated. 

4.5 Studies concerning illegal insider trading enforcement 

Throughout the recent years, there has been an accumulation of international evidence on the effects 

of illegal insider trading enforcement. The evidence suggests that stock markets become more 

informationally efficient and that the cost of capital falls after insider trading laws have been enforced. 

Moreover, the incentive structure of illegal insider traders is influenced by the quality of enforcement. 

 

4.5.1 Evidence of how enforcement affects illegal insider trading incentives  

In a study with an innovative approach utilizing a sequential game-theoretical model of illegal insider 

trading transactions and Monte Carlo simulation, found that ineffective enforcement incentivizes 

traders to engage in illegal transactions (Smales & Thul, 2017). A different study concludes that 

information leakages are more pronounced in bidder countries where sanctions are weaker. Also, the 

information leakages are less pronounced when the bidder's country has a cooperative agreement with 

the target country about collaboration within relevant information exchange. The cooperative 

agreement discourages informed traders from capitalizing on illegal inside information as the 
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probability of being busted is higher. Information leakages experienced by targets in the pre-bid 

period are especially noticeable when they involve foreign bidders whose countries have weak insider 

trading sanctions, are perceived to have prevalent insider trading activity, have a low level of local 

merger activity, and are not classified as common law countries (Madura & Marciniak, 2014b). A 

different perspective on insider trading regulations was taken in a study from New Zealand that 

looked at the type of regulation. The conclusion was that even though criminal sanctions represent a 

much greater penalty than civil sanctions, the higher burden of proof required makes the 

enforceability weaker. This trade-off between severity and enforceability makes the impact of 

criminal sanctions ambiguous. However, the scholars suggest that the weaker enforceability of 

criminalization outweighs the associated increased severity of the penalties (Frijns et. al., 2013). 

Building on these conclusions a recent study focused on the potential deterrent effect of the different 

types of penalties for illegal insider trading. The paper concludes that while criminal prosecution 

remains the preferred enforcement option in relation to wrongdoings by individuals motivated by 

personal gain, civil penalty proceedings may be a more effective deterrent of unlawful conduct by 

individual wrongdoers who are motivated by corporate success (Hanrahan, 2017). A study made 

about five years ago indicates that both too little and too much regulation is undesirable (Beny, 2013). 

This study is in line with a paper that looks into the relation between a country’s first-time 

enforcement of insider trading laws and stock price informativeness using data from 48 countries 

over a period from 1980–2003. In line with this, a study which used option theory found that the 

uncertainty of the return of illegal insider trading can be reduced by a consistent prosecution and 

public communication of all cases of illegal insider trading. Also, it was concluded that illegal insider 

trading could be prevented by limiting the number of board functions together with raising the 

severity of punishment or the probability of conviction (Engelen, 2004). Moreover, enforcement of 

insider trading laws was shown to improve price informativeness, as measured by firm-specific stock 

return variation. Even though this increase is concentrated in developed markets, it is a clear 

indication that insider trading has a negative impact on society and that it should be deterred 

(Fernandes & Ferreira 2008). To the previous comes a recent study, which was based on a difference-

in-differences approach. In this study the scholars found strong evidence that the initial enforcement 

of insider trading laws improves capital allocation efficiency. Overall, the evidence suggests that the 

initial enforcement of insider trading laws improves capital allocation efficiency by providing more 

information to guide managerial decisions and by reducing market frictions arising from information 

asymmetry and agency problems (Chen et al., 2017).  
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5 Methodology and data 

In order to examine whether there is pervasive evidence of illegal insider trading in the Danish stock 

market prior to takeover announcements, an event study together with a cross-sectional regression 

analysis are performed in accordance with Keown and Pinkerton (1981), Meulbroek (1992), King 

and Padalko (2005) and King (2009). Throughout the analysis, the statistical software package 

STATA was used. Our statistical analysis involves two steps. First, an event study is performed to 

measure abnormal returns and abnormal volume prior to the event day in order to identify illegal 

insider trading. A regression analysis is performed on the cumulative abnormal returns relative to a 

number of potential explanatory variables that could have explanatory power as to when abnormal 

returns (illegal insider trading) is likely to occur. 

5.1 Data collection and screening 

5.1.1 Sample selection 

When collecting data and performing screes for the samples we follow the guidelines of Mackinlay 

(1997). We take point of departure in the Nasdaq Copenhagen database. We identify all offer 

documents for listed companies published within the period ranging from January 1998 until and 

including December 2017. We then access the MergerMarket database and likewise retrieve a list of 

all offers made for listed companies at the Danish stock exchange in the same period from 1998 to 

2017. The latter is done in order to validate our sample and potentially find additional deals, which, 

for reasons unknown, are not found in the Nasdaq database. This process leads to an initial sample of 

220 offers. Subsequently we retrieve adjusted stock prices, trading volumes, and market values for 

all target companies via the database of Datastream. The adjusted stock prices from Datastream are 

selected as they are adjusted for stock splits, dividends, and several other changes to make every daily 

price comparable over time and across sample. However, the adjusted prices also come with an 

important difference being that they are padded. Padded means that on bank holidays, where no 

trading is performed, prices are repeated from the last trading day until the next trading day occurs. 

Essentially what this means is that on a day that is not a trading day, you will still have a price 

indicating a trading day, however with no changes in price or volume, even though it is not actually 

what happened in reality. For this reason, we restructure the data as described in the below sections. 

The restructuring and screens accounted for below, are performed to remove noise from the analysis 

as it would potentially distort the results. We also utilize Datastream for collecting the prices of the 

Danish Allshare Index which we use as proxy for the market portfolio in this study. The Allshare 



Page 37 of 113 
 

Index was used for reasons accounted for below in section 5.3. In collecting the data, we retrieve 

daily stock prices, index prices and volume data of the target companies for 120 trading days before 

and 20 trading days after the event date of the acquisition offers. 

 

5.1.2 Restructuring the data to adjust for Datastream adjusted prices 

When we looked into the data we realized that there is a flaw in the Datastream adjusted prices logic 

in terms of what days are considered trading days due to the bank holidays mentioned above. This 

meant that the data analyzed in the 141 days period, contained between two and 21 days where the 

trading volume and return on the stocks together with the market movements were all equal to zero. 

This had a distorting implication for the results as the calculations of the expected returns based on a 

statistical CAPM would be biased upwards for companies with a beta lower than one and downwards 

for companies with a beta higher than 1, and ultimately distort the measures of abnormal returns. 

Furthermore, when bank holidays were coinciding with the event window (-30; -1) for particular 

observations, it made those observations less comparable and distorted. 

 

5.1.3 Screening the data 

The relevant data for the statistical analysis of this paper is identified through a funnel approach which 

is depicted in Figure 1 below (Mackinlay; 1997). In this approach we took point of departure in all 

available acquisition offers for companies listed at the Danish stock exchange during the time from 

January 1998 until and including December 2017 as accounted for above. We start out with 220 

observations which we subsequently screen for several elements in order to ensure data quality and 

remove noisy observations from the data. This is important because as previously mentioned, these 

elements would have been weakening the ability to conclude whether indications of illegal insider 

trading could be found or not. 

 

First screen: Exclude offers where stock price data is unavailable 

Before we go into applying more detailed offer specific screens, we do a data availability screen to 

make sure we have the necessary data for the acquisition offers of interest, such as stock prices and 
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trading volumes. We do this by searching in the Datastream database and in doing this we have to 

exclude 56 offers arriving at 164 observations. 

 

Second screen: Exclude offers where rumor and announcement dates cannot be concluded 

Having made sure that the observations in the sample had the necessary data available, we go on to 

exclude offers for which the rumor date and announcement date could not be concluded with the 

available data. We do this through a triangulation of the offer documents, the dates registered in the 

Bureau Van Dijk Zephyr database as well as in the MergerMarket database. This step leads to an 

exclusion of 23 offers resulting in a sample of 141 observations. 

 

Third screen: Exclude offers with noise creating elements in the periods of the event study 

In this screening step we look for several elements, which deem the observations inappropriate for 

the run-up analysis of illegal insider trading. First, we exclude offers which are for a specific division 

of a company (carve out). These offers are excluded as they in general do not lead to a significant 

upwards shift in stock prices of the target company and thus are principally less attractive for informed 

traders. To be more exact, all offers which could potentially lead to a change with respect to direct or 

indirect control of the whole target company are included and those which do not, were excluded.  

Adding to this, we exclude offers which are follow-up or counter offers occurring within one year 

after a previous bid for the same target company. This is done, as the target companies, in these cases, 

would already have increased attention from the market participants and thus face a higher exposure 

to uninformed speculative stock purchases, which are perfectly legal. These influence the behavior 

of the stock price, and so ultimately make it hard to conclude whether a run-up happens due to the 

conduct of illegal insider trading or due to a natural speculation in the market based on recent and 

previous events (Jarrell & Poulsen, 1989; King, 2009). For the same reasons, we exclude all offers 

where a price sensitive announcement is made within the period of 120 days prior to the event date 

(Aitken & Czernkowski, 1992; Aspris et al., 2014). This means that we exclude offers, where stock 

repurchases, unexpected dividend payouts, or management trading had been announced. 

Furthermore, we also exclude observations where the annual report was made public in the event 

window (-30; -1). This is done as these events would also distort our results and tarnish the ability to 

conclude if illegal insider trading was present during the period of the event study. We also exclude 
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all the offers where the target company went through an IPO within 120 days prior to the rumor date 

at hand, as well as offers for which the acquirer had been increasing its ownership in the target 

company slowly over time through several relatively small amounts of stocks – a so-called toehold 

acquisition. Moreover, we do not exclude unsuccessful offers, being offers where no shares turned 

out to be acquired. We do this as we assess this matter to be hard to foresee at the point in time of the 

decision-making process of whether to trade on insider information or not, which is prior to the rumor 

date. We would argue this to be the case because it is difficult to judge whether a transaction will 

happen, because it might fall apart for numerous reasons along the remaining formal takeover process 

as accounted for in the theoretical framework section. Thus, all offers are included in the sample no 

matter if the transaction in the end was successful or not. Lastly, we remove three offers from the 

sample which were financially distressed companies taken over by the Danish Government due to the 

impact of the Financial Crisis. This was done as those observations were assessed to be outliers 

occurring in unusual times, which would ultimately distort the results. 

Having performed the above described screen, we had to exclude 48 offers and thus we arrive at a 

sample of 92 acquisitions ready for statistical analysis.  

 

Final screen: Exclude offers with more than 30 days of no price change in the event study periods 

Having done the statistical analysis of the sample with 92 observations, we found the results to be 

somewhat puzzling and therefore we had a closer look at the data. In doing this we found that a 

relatively large number of the observations in the 92 observations sample were highly illiquid. This 

was evident as some companies did not realize a change in their stock prices for a relatively large 

share of the 120 days prior to day 0. The implication was that we could not calculate an expected 

return that made sense and thus these observations would distort the results quite intensively. 

Furthermore, we know from previous studies that low liquidity also influences insider traders to stay 

away from the transactions, because the risk of infringement detection is much higher and thus the 

observations are less relevant to our analysis (McInish et al., 2011). For this reason, we construct a 

final screen where companies with no price changes during more than 25% of the event study period 

(-120; 20) are excluded, similar to the study of Boehmer, Musumeci, and Poulsen (1991) and King 

(2009). Having performed this final screen, we arrive at a sample of 50 acquisition offers. 
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Figure 1 – Screening process 

 

Having identified the relevant samples of 92 and 50 offers, we go further into depth and gather data 

about the deal value, the number of advisors and whether the acquirer was Danish or foreign. This is 

done through a triangulation among offer documents form Nasdaq Copenhagen, the MergerMarket 

database, and the Zephyr database. The large sample of 92 observation will in the below sections be 

referred to as the 'traditional sample' as it follows the approach of the majority of studies (see table 

13 in appendix). The small sample of 50 observations will be referred to as the 'adjusted sample' as it 

was made by applied an additional screen adjusting the number of observations (see table 14 in 

appendix). 

5.2 Event study methodology 

Moving on from the data collection and screening, we will now focus on the event study. Here we 

will present how to a proper event study. We will then present our event study construction in terms 

of how we have created the classic, market, and alternative versions of AR. After this, we present the 

aggregation of the found data into ARs and AVs before we finally construct the CAR, CAAR, CAV, 
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and CAAV for further analysis of whether there is evidence of illegal insider trading on the Danish 

stock market before takeover announcements. 

Mackinlay (1997) discusses how a proper event study should have an estimation window, an event 

window, and a post-event window. It is necessary to have an estimation window on which the 

parameters for the study are estimated such as the target company specific betas, which will be 

explained later. Further, an event window is necessary in order to define a period of interest, where 

the returns are to be analyzed. Moreover, it is important that the event and estimation windows do not 

overlap so that the effects can be isolated in the event window, using the parameters from the 

estimation window. If these two windows are not defined and isolated you risk that the returns around 

the event influence the estimates from the estimation window, which will make the assessment of the 

normality of the event flawed. Finally, a post-event window should be defined to capture whether the 

development around the event date is truly different from not only the time before but also after the 

event. The estimation window, in this study, is set from 120 trading days to 31 trading days before 

the event date (-120; -31). This time period is used to have an estimate of the normal behavior of the 

target stock in times of no unusual events. For the event window, a time period of 30 trading days 

before trading day zero is used (-30; 1). However, our attention will be focused primarily around (-

30; -1), as this is the period where illegal insider trading can be observed. Trading day zero is defined 

as the first day where it is possible to trade on the rumor or announcement of the intentions around 

an upcoming acquisition as previously explained in the data section. This is the same methodology 

as used by both Jarrell and Poulsen (1989) and Aspris and colleagues (2014) in their event studies of 

illegal insider trading in situations of takeover announcements. Finally, the post-event window is set 

from one trading day after the event to 20 trading days after the event (+2; +20). The post-event 

window is included to make the results more robust in the sense that it gives an indication as to 

whether something unusual happened just prior to and on the event date, or the behavior of the 

observation changed permanently at some point during the event period. When the abnormal return 

is estimated, a time period of 120 trading days before to 20 trading days after the event date is used 

(-120; +20). To be more exact, the period of (-120; -31) is used for estimating expected returns when 

CAPM is applied and the remaining days (-30; 20) are used when gathering actual returns for the 

target stocks and the market. Moreover, we also need to choose an event date, which would represent 

trading day zero (0; 0). Halpern (1983) suggests that one possibility for the event day is the first public 

announcement date of the merger. However, he also notices the problem of using the first public 

announcement date as the event date if there are any public news about the merger occurring before 
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this date, as that will produce natural market reactions, which contrasts with illegal insider trading. 

Therefore, to take this criticism into consideration we decide to use the rumor date as our event day 

rather than the first public announcement date. This means that in cases, where there is a rumor date 

is prior to the announcement date, the rumor date will be used as trading day zero. Additionally, in 

cases where an announcement or a rumor reached the market post market close, the subsequent 

trading day is classified as trading day zero. This follows the methodology of Jarrell and Poulsen 

(1989) who had the same criticism and therefore decided to use the rumor date by searching for 

newspaper articles about the potential merger. We use the Zephyr database and its choice of rumor 

date as the event date. The reason for using the Zephyr database rumor date is two-fold. First, the 

Zephyr rumor date should reflect the first day that the possible deal was mentioned in the news or in 

other ways available to the whole market. Second, it means that we consistently use the same source 

and methodology throughout our sample, which we asses to be superior to having ourselves looking 

through newspaper articles in the hope of identifying the first correct rumor date for all of our 

observations. For the study itself, measurement techniques are used that are similar to Keown and 

Pinkerton (1983) and King (2009) in order to calculate the different measures of interest. To calculate 

the returns of target stock i at time t, as well as the expected returns based on the market proxy at time 

t, the following formula is applied to the stock prices from Datastream: 

𝑅𝑅𝑖𝑖,𝑡𝑡 = ln�
𝑃𝑃𝑖𝑖,𝑡𝑡
𝑃𝑃𝑖𝑖,𝑡𝑡−1

� 

We then estimate the expected return for each stock. This is done using the Capital Asset Pricing 

Model (CAPM) developed by Treynor (1961), Sharpe (1964), Lintner (1965), and Mossin (1966). 

For each stock, a regression is performed with the return at time t of the individual stock as the 

regressand, and the return of the market at time t as the regressor, i.e. using a single factor market 

model. This method is also the same as the market model recommended by Mackinlay (1997) in his 

paper on the correct use of event studies, as well as that of Halpern (1983). A multifactor model could 

also have been used, but Mackinlay (1997) concluded that multifactor models were of little use in 

financial event studies. The reason for this is that there are typically limited gains in terms of marginal 

explanatory power of adding extra factors besides the market factor, and therefore the reduction in 

the variance of the abnormal return is small. Furthermore, some scholars have previously been testing 

the robustness of the market model in relation to Fama-French factors, however those factors did not 

add explanatory power in those cases (Borges & Gairifo, 2013). This was due to shortcomings in the 

data where there are no Fama-French factors for the specific individual countries and because the 
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Fama-French data is only reported monthly as opposed to their and this study which are applying 

daily data. So, when we calculate the CAPM expected return the following equation is obtained, 

stating that the return of each stock i at time t is dependent on the return of the market at time t: 

𝑅𝑅𝑖𝑖,𝑡𝑡 = 𝛼𝛼𝑖𝑖,𝑡𝑡 + 𝛽𝛽𝑖𝑖,𝑡𝑡 ∗ 𝑅𝑅𝑚𝑚𝑚𝑚𝑡𝑡𝑖𝑖,𝑡𝑡 

where 𝛼𝛼 represents the excess return relative to the market, 𝛽𝛽 explains the movement of the stock 

relative to the market, and 𝑅𝑅𝑚𝑚𝑚𝑚𝑡𝑡 is a proxy for the market given by the return of the market. For the 

market proxy, the Nasdaq OMX Copenhagen Allshare Index is used, which is a value-weighted index 

of all listed stocks on the Nasdaq OMX Copenhagen Stock Exchange (Nasdaq, 2018). By using an 

index representing all of the shares listed on the Danish Stock Exchange, we believe that we have a 

proxy as close as possible to the theoretical market portfolio. We could also use the alternative of the 

C25 (C20) index but we believe that would not reflect the movements of the less liquid stocks as 

accurately. Roll and Ross (1980) pointed out that CAPM regressions would be biased in the estimates 

since the true market portfolio cannot be used, as this does not exist. However, when we define the 

market as being the Danish stock market, the Allshare Index will provide us with something close to 

the true Danish market portfolio. Having calculated the expected returns of the stock and the returns 

of the market, the abnormal returns are estimated using the same methodology as Keown and 

Pinkerton (1983) and King (2009). In this study we apply three different measures of abnormal 

returns. The first version of AR we call the 'classic measure', referring to the fact that this measure is 

typically used in similar studies. This version is defined as the difference between the actual return 

of stock i at time t in the period (-30; 20), and the CAPM estimated return of stock i based on the 

period of (-120; -31): 

𝐴𝐴𝑅𝑅𝑖𝑖,𝑡𝑡 = 𝑅𝑅𝑖𝑖,𝑡𝑡 − (𝛼𝛼�𝑖𝑖,𝑡𝑡 + �̂�𝛽𝑖𝑖,𝑡𝑡 ∗ 𝑅𝑅𝑚𝑚𝑚𝑚𝑡𝑡𝑖𝑖,𝑡𝑡) 

The second AR measure we call the 'market measure', as it is constructed by the difference between 

the actual return on a stock and the actual return on the market for a given day. This measure is added 

to create robustness around the results, as this measure will reflect potential influencing externalities 

during the event window. This market measure is also estimated as the difference between the actual 

return of stock i at time t (-30; 20), and the return of the market at time t (-30; 20). 

𝐴𝐴𝑅𝑅𝑖𝑖,𝑡𝑡 = 𝑅𝑅𝑖𝑖,𝑡𝑡 − 𝑅𝑅𝑚𝑚𝑚𝑚𝑡𝑡𝑖𝑖,𝑡𝑡  
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Finally, we also create a third measure of the AR. This measure we call the 'alternative measure', 

since it provides an alternative to the classic and the market measures. This measure is constructed 

by excluding sample firms that either had no AR on the event day of trading day zero or had a negative 

CAR for the period (-10; 0). This is done as such situation might indicate that no market participants 

had a positive anticipation of the pending takeover and thus such observation can be argued to less 

relevant to this study of illegal insider trading. Therefore, the alternative measure has fewer 

observations than the classic measure and the market measure, as some sample firms are excluded 

due to the two screening criteria above. The alternative measure is based on the CAPM in the same 

way as the classic measure. Thus, this version could be argued to be a measure focusing on where the 

market had a true reason for anticipating a positive premium from investing in the target firm. 

𝐴𝐴𝑅𝑅𝑖𝑖,𝑡𝑡 = 𝑅𝑅𝑖𝑖,𝑡𝑡 − �𝛼𝛼�𝑖𝑖,𝑡𝑡 + �̂�𝛽𝑖𝑖,𝑡𝑡 ∗ 𝑅𝑅𝑚𝑚𝑚𝑚𝑡𝑡𝑖𝑖,𝑡𝑡� 𝑖𝑖𝑖𝑖 𝐴𝐴𝑅𝑅𝑡𝑡=0 ≠ 0 𝑎𝑎𝑎𝑎𝑎𝑎 𝐶𝐶𝐴𝐴𝑅𝑅(−10; 0) > 0 

With the abnormal returns for each stock i at time t calculated, the next step is to aggregate this 

information to represent the average abnormal return at a given time t across sample. This is done for 

all three measures. We calculate the average abnormal return (AAR) according to the methodology 

of Mackinlay (1997). Thus, the AAR for a given date is the sum of all abnormal returns across all 

sample stocks divided by the number of observations. 

𝐴𝐴𝐴𝐴𝑅𝑅𝑡𝑡 =
∑ 𝐴𝐴𝑅𝑅𝑖𝑖,𝑡𝑡𝑛𝑛=𝐾𝐾
𝑖𝑖=1

𝑎𝑎
 

When the AAR has been calculated, the next step is to conclude whether the AAR is statistically 

significantly larger than zero for the given days in the period (-30; 20). In doing this, significance 

levels for a one-sided t-test were used similar to Keown and Pinkerton (1983), Brown and Warner 

(1985), and King (2009). The reason for using a one-sided test rather than a two-sided test is that we 

are only interested in days where the abnormal returns are positive: 

𝑇𝑇𝑡𝑡 =
𝐴𝐴𝐴𝐴𝑅𝑅𝑡𝑡

�𝑆𝑆𝑆𝑆𝑎𝑎𝑆𝑆𝑆𝑆(𝐴𝐴𝐴𝐴𝑅𝑅)𝑡𝑡
√𝑎𝑎

�
 

Having performed t-tests on all the AARs, we also test if the cumulative abnormal returns and 

cumulative average abnormal returns are significantly larger than zero. The below formulas represent 

the two calculations. First, the CAR calculation that is presented with an example for the (-10; -1) 

window but was done in the same manner for all different timespans of CAR. Second, the CAAR 

calculation.  
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𝐶𝐶𝐴𝐴𝑅𝑅𝑖𝑖 = � 𝐴𝐴𝑅𝑅𝑖𝑖𝑡𝑡

𝑡𝑡=−1

𝑡𝑡=−10

 

𝐶𝐶𝐴𝐴𝐴𝐴𝑅𝑅𝑡𝑡 =
∑ 𝐴𝐴𝐴𝐴𝑅𝑅𝑖𝑖𝑡𝑡𝑛𝑛=𝐾𝐾
𝑖𝑖=1

𝑎𝑎
 

Further, we use the methodology of King (2009) and Bris (2005) in examining if there are any 

abnormal volumes (AV) of shares traded in the event window. This is done to fortify whether there 

is evidence of informed trading. Abnormal volume is calculated in the following way: 

𝐴𝐴𝑉𝑉𝑖𝑖,𝑡𝑡 = �𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑆𝑆𝑖𝑖,𝑡𝑡 − �𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑆𝑆����������𝑖𝑖 + 2 ∗ 𝜎𝜎𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑚𝑚𝑉𝑉�
0 

     
𝑖𝑖𝑖𝑖 𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑆𝑆𝑖𝑖,𝑡𝑡 > 𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑆𝑆𝚤𝚤����������� + 2 ∗ 𝜎𝜎𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑚𝑚𝑉𝑉

𝑉𝑉𝑆𝑆ℎ𝑆𝑆𝑒𝑒𝑒𝑒𝑖𝑖𝑒𝑒𝑆𝑆
 

where 𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑆𝑆𝑖𝑖,𝑡𝑡 is the volume of shares traded in the target firm i at day t divided by the number of 

shares outstanding. 𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑆𝑆����������𝑖𝑖 and 𝜎𝜎𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑚𝑚𝑉𝑉 are the mean and standard deviation respectively of the 

daily volume in the target firm i over the estimation window (-120; -31). It should be noted that AV 

will logically always be positive, as it reflects the underlying trading volume that cannot be less than 

zero. If the value of AV is statistically significant, it indicates that the target firm i’s volume on a 

given day t is at least two standard deviations greater than the average volume over the estimation 

window (-120; -31). The average abnormal volume, AAV, is calculated using the following equation: 

𝐴𝐴𝐴𝐴𝑉𝑉𝑡𝑡 =
∑ 𝐴𝐴𝑉𝑉𝑖𝑖,𝑡𝑡𝑛𝑛=𝐾𝐾
𝑖𝑖=1

𝑎𝑎
 

The cumulative abnormal volume (CAV) and cumulative average abnormal volume (CAAV) are 

calculated in the following way with the below calculation representing the CAV for the (-10; -1) day 

period as an example: 

𝐶𝐶𝐴𝐴𝑉𝑉𝑖𝑖 = � 𝐴𝐴𝑉𝑉𝑖𝑖𝑡𝑡

𝑡𝑡=−1

𝑡𝑡=−10

 

𝐶𝐶𝐴𝐴𝐴𝐴𝑉𝑉𝑡𝑡 =
∑ 𝐴𝐴𝑉𝑉𝑖𝑖𝑡𝑡𝑛𝑛=𝐾𝐾
𝑖𝑖=1

𝑎𝑎
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5.3 OLS regression methodology 
Having presented the event study, we now move on to elaborating on our regression analysis in the 

below sections. First, we represent how we test for multicollinearity issues that might be present in 

the data set. Second, we present our dependent variable and how this is calculated. Third and finally, 

we present how our independent variables are constructed. 

Before we go on to do our regressions, we first test for multicollinearity between the variables. This 

is done as a robustness check to see if there are any multicollinearity issues that we should be aware 

of. Multicollinearity happens when two or more variables are close to linear combinations of each 

other (O’Brien, 2007). This can distort our results and lead to higher standard errors, as well as distort 

our coefficients, giving us meaningless results. Therefore, we test for multicollinearity issues by 

conducting a VIF analysis (Variance Inflation Factor). The VIF provides us an analysis of the 

multicollinearity in the model. A VIF above 10 or a 1/VIF below 0.1 indicates that we need to be 

aware of multicollinearity issues in our regression. However, it has also been argued that a cutoff 

point as low as 4 should be used (O’Brien, 2007). We calculate the VIF as 1 over 1 minus the R-

square of the model with the individual prediction variable on the left-hand side and all other variables 

on the right-hand side. 

𝑉𝑉𝑉𝑉𝐹𝐹𝑖𝑖 =
1

1 − 𝑅𝑅𝑖𝑖2
 

Throughout our study, we also take into consideration that there might be heteroscedasticity in our 

sample. Heteroscedasticity is present when the variance of the sample is unequal among observations 

(White, 1980). This might for instance be the case when the first 10 observations have a much smaller 

variance compared to the next 10 observations. Therefore, in order to account for this, we use robust 

standard errors, also known as White standard errors, which take into consideration that 

heteroscedasticity might be present in the sample, and therefore adjusts the standard errors 

accordingly (White, 1980).  

 

5.3.1 Dependent variable 

For the OLS regression, it is analyzed if a set of different deal characteristics have a relationship with 

the size of cumulative abnormal returns. We follow the suggested methodology of Mackinlay (1997) 

on his cross-sectional regressions. CAR (-10; -1) is selected as the base variable for the dependent 
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variables with the variable consisting of the trading days from day -10 to the day before the event 

date (day -1). The reason for using this period is that it is typically within the last 10 days before 

trading day zero (-10; -1) that the t-statistics for the abnormal returns are positive and statistically 

significant (King, 2009; Jarrell & Poulsen, 1989). We use the CAR calculated from the classic 

measure. The reason for this is that this measure is also used in previous studies and thus we can 

compare with what previous studies have found when we apply the same measure (King, 2009; Jarrell 

& Poulsen, 1989). As we conduct our regressions, we start out by regressing the leakage variable on 

the CAR and then we continue with other independent variables individually. We do this to see if 

they by themselves are significant when regressed on the CAR (-10; -1). The reason for this is that 

we want to make a somewhat robustness check for the individual variables in the models. After this 

is done we add further variables in order to build the full model culminating in regression 15, where 

we test a full model of all the independent variables. In this way we get a number of regressions that 

can be interpreted, and at the same time we try to avoid possible multicollinearity issues by step-wise 

adding on variables. 

 

5.3.2 Leakage variable 

The leakage variable represents the relative level of volume during the last two trading weeks prior 

to trading day zero, which is inspired by King (2009). The leakage variable is defined as the average 

trading volume during the last two trading weeks (-10; -1) divided by the average trading volume 

from the start of the sample until 11 trading days before the event date (-120; -11). The reason for the 

fact that it is the last two weeks that are in the numerator is because it is around the last two weeks 

that the CAR typically starts to become significant. Intuitively that means that a variable higher than 

1 indicates a period of relatively high trading volume in the two weeks before the event date relative 

to the remaining period of the event study. Thus, a value above 1 suggests that a leakage has occurred 

that drives up trading volume shortly before the event date.  

𝐿𝐿𝑆𝑆𝑎𝑎𝐿𝐿𝑎𝑎𝐿𝐿𝑆𝑆 𝑆𝑆𝑎𝑎𝑒𝑒𝑖𝑖𝑎𝑎𝑣𝑣𝑉𝑉𝑆𝑆 =
∑ 𝑉𝑉

𝑎𝑎
𝑡𝑡=−1
𝑡𝑡=−10

∑ 𝑉𝑉
𝑎𝑎

𝑡𝑡=−11
𝑡𝑡=−120
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5.3.3 CAV (-30; -1) 

The CAV (-30; -1) represents the cumulative abnormal volume for a given stock over the event 

window period from day -30 to day -1. It is defined as the sum of all abnormal volume from day -30 

to day -1 for the given stock. Similar to King (2009), we regress the thirty-day period on the dependent 

variable in order to see if there is any relationship between the CAV and the dependent variable, 

CAR. Abnormal volumes should occur earlier in the event window than CAR according to the theory. 

To recap, this is due to the idea that the informed traders wait for a day of relatively high volume, 

before executing their trades, which in turn will create an even higher volume on that day. For this 

reason, the CAV is used for the period (-30; -1), as these high volume days can happen at any point 

in time prior to the event date. 

𝐶𝐶𝐴𝐴𝑉𝑉 (−30;−1) = � 𝐴𝐴𝑉𝑉𝑖𝑖,𝑡𝑡

𝑡𝑡=−1

𝑡𝑡=−30

 

 

5.3.4 Number of deal advisors 

Due to the theory and studies presented above, we want to regress the number of advisors connected 

to a deal on CAR to see if there are indications of a relationship. Therefore, we made a count of 

advisors based on the information available in the offer documents, in the Zephyr database, and in 

the MergerMarket database. The count consists of both sell-side and buy-side advisors which are 

investment banks, auditing companies and laws firms as these are the types of advisors recorded. In 

addition to these, there will typically be a number of management consultancies who perform due 

diligence reports for the buyer, but these are not included as this data is not available. 

 

5.3.5 Target company market value 

To have an indication of the relationship between the deal value and abnormal returns, the value of 

each potential takeover is found by multiplying the number of shares outstanding with the average 

share price of the target in the period (-120; -31). The reason this time period is used is to avoid 

possible bias in the share price from a potential run-up in the event window. The logarithm is used 

rather than the nominal value, as the effect is believed to be non-linear, i.e. an increase in market 
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value from DKK 10 to 20 million is unlikely to have the same effect as a market value increase from 

DKK 1,010 to 1,020 million. 

𝑀𝑀𝑉𝑉𝑖𝑖,𝑡𝑡 = 𝑃𝑃�𝑖𝑖,𝑡𝑡 ∗ 𝑒𝑒ℎ𝑎𝑎𝑒𝑒𝑆𝑆𝑒𝑒 𝑉𝑉𝑉𝑉𝑆𝑆𝑒𝑒𝑆𝑆𝑎𝑎𝑎𝑎𝑎𝑎𝑖𝑖𝑎𝑎𝐿𝐿𝑖𝑖,𝑡𝑡 

Where 𝑀𝑀𝑉𝑉𝑖𝑖,𝑡𝑡 is the target company market value of company i at time t, 𝑃𝑃�𝑖𝑖,𝑡𝑡 is the average share price 

of the target firm over the period (-120; -31), and shares outstanding is the total number of shares 

outstanding of the target company i at time t. 

 

5.3.6 Foreign acquirer 

To achieve results with respect to whether the acquirer is Danish or foreign we gather information 

about the domicile of the acquirers through the offer documents. This allow us to create a dummy 

variable which takes on a value of one if the acquirer was foreign and zero if the acquirer was Danish.  

𝐷𝐷𝑉𝑉𝑉𝑉𝑉𝑉𝑦𝑦𝑓𝑓𝑉𝑉𝑓𝑓𝑉𝑉𝑖𝑖𝑓𝑓𝑛𝑛 = 1 𝑖𝑖𝑖𝑖 𝑖𝑖𝑉𝑉𝑒𝑒𝑆𝑆𝑖𝑖𝐿𝐿𝑎𝑎, 0 𝑉𝑉𝑆𝑆ℎ𝑆𝑆𝑒𝑒𝑒𝑒𝑖𝑖𝑒𝑒𝑆𝑆 

 

5.3.7 Payment structure 

In order to analyze the relationship payment structure of a deal and the extent to which illegal insider 

trading we gathered information about the payment structure from the offer documents. A dummy 

variable was created which takes on the value of one if the offer is in cash and zero if it includes 

anything else than cash. The deals in our sample that are not cash entirely deals are typically stock 

deals or hybrid deals where a mix of cash and stock is used. The variable is also defined below. 

𝐷𝐷𝑉𝑉𝑉𝑉𝑉𝑉𝑦𝑦𝑐𝑐𝑐𝑐𝑠𝑠ℎ = 1 𝑖𝑖𝑖𝑖 𝑐𝑐𝑎𝑎𝑒𝑒ℎ, 0 𝑉𝑉𝑆𝑆ℎ𝑆𝑆𝑒𝑒𝑒𝑒𝑖𝑖𝑒𝑒𝑆𝑆 

 

5.3.8 Volume > DKK 10 million 

To investigate if there is a difference between relatively liquid and relatively illiquid target companies 

when it comes to illegal insider trading, we construct a dummy variable based on volume in absolute 

terms. We do this because we want to separate our samples into two different types of stocks in 

relation to liquidity. This dummy variable takes on a value of one if the daily average volume is above 
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DKK 10 million, and zero otherwise. The DKK 10 million boundary is set as it is approximately half 

the average volume of the adjusted sample. 

𝐷𝐷𝑉𝑉𝑉𝑉𝑉𝑉𝑦𝑦𝑣𝑣𝑉𝑉𝑉𝑉𝑉𝑉𝑚𝑚𝑉𝑉 = 1 𝑖𝑖𝑖𝑖 𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑆𝑆𝚤𝚤����������� > 𝐷𝐷𝐷𝐷𝐷𝐷 10 𝑉𝑉𝑖𝑖𝑉𝑉𝑉𝑉𝑖𝑖𝑉𝑉𝑎𝑎, 0 𝑉𝑉𝑆𝑆ℎ𝑆𝑆𝑒𝑒𝑒𝑒𝑖𝑖𝑒𝑒𝑆𝑆 

 

5.3.9 Post-crisis variable 

 Further, we want to divide our sample into two different time periods in order investigate if the 

presence of illegal insider trading generally changed after the Financial Crisis for reasons accounted 

for above. Therefore, we construct a dummy variable that takes on a value of 1 if the takeover took 

place after and including 2009 and zero otherwise. 

𝐷𝐷𝑉𝑉𝑉𝑉𝑉𝑉𝑦𝑦𝑐𝑐𝑓𝑓𝑖𝑖𝑠𝑠𝑖𝑖𝑠𝑠 = 1 𝑖𝑖𝑖𝑖 ≥ 2009, 0 𝑉𝑉𝑆𝑆ℎ𝑆𝑆𝑒𝑒𝑒𝑒𝑖𝑖𝑒𝑒𝑆𝑆 
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6 Empirical results 

In this chapter, we present the findings of our empirical analyses where we have used the following 

structure. First, we present the descriptive statistics of the data set. Second, we present the results of 

the event study of the traditional sample. Third, we present the results of the event study of the 

adjusted sample. Fourth, we present the results of the regression analysis of the traditional sample. 

Fifth, we present the results of the regression analysis of the adjusted sample. Sixth, we summarize 

our hypotheses again and analyze if they can be rejected or not. Recall that for the event study we 

used three measures of AR that will be analyzed below. The classic measure where we use the CAPM 

to model abnormal returns. The market measure where we define the abnormal returns to be the 

difference between the return of stock i and the market return at time t. And the alternative measure 

where we exclude all observations that have a negative AR on the event day or had a negative CAR 

in the in the period (-10; 0). 

6.1 Descriptive statistics 

Our sample period runs from January 1998 to December 2017. There is a clear overweight of 

observations in the early years of our sample. The year 2000 accounts for the most observations with 

14.1% of all observations in the traditional sample, and 16.0% of all observations in the adjusted 

sample. The second and third largest years in terms of observations are 2016 with 9.8% and 2005 

with 8.7% for the traditional sample, and 2005 with 10.0% and 2016 with 8.0% for the adjusted 

sample. There are no observations in the initial year, 1998, as well as in the Financial Crisis year of 

2009. In total, 60.9% of all the observations are before the Financial Crisis for the traditional sample. 

For the adjusted sample, the equivalent is 58.0%. Regarding the nationality of the acquirer, 41.3% of 

all acquirers in the traditional sample are foreign. For the adjusted sample, that equivalent is 50.0%. 

Cash offers take up the large majority in both samples. For the traditional sample, cash offers account 

for 88.0%, while they account for 82.0% of the adjusted sample. For the dummy variable concerning 

stock liquidity in absolute terms, i.e. stocks that had a trading volume of more than DKK 10 million, 

14.1% of observations are above that threshold in the traditional sample. In the adjusted sample they 

account for about 26.0%. The leakage variable takes on an average value of 1.268 for the traditional 

sample, and 1.537 for the adjusted sample. The CAV (-30; -1) shows an average of 0.015 for the 

traditional sample, and a higher average for the adjusted sample with 0.054. There is however a high 

standard deviation on this measure with the minimum for both samples being 0 but the maximum for 

the traditional sample being 0.33, and for the adjusted sample 0.249. For the average number of 
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advisors, the adjusted sample on average has 4.680 advisors on a deal, while the traditional sample 

equivalent is 3.337. The average target company market value for the traditional sample is DKK 3.2 

billion, while for the adjusted sample the equivalent is DKK 5.4 billion. For a complete overview of 

the descriptive statistics, see tables 15 to 25 in the appendix. 

6.2 Event study, traditional sample 

Below we present the results of the event study for the traditional sample. For a complete overview 

of the results, see figures 2 to 5 and tables 1 to 3 below. 

 

6.2.1 Classic measure of abnormal return 

For the traditional sample, we have significant results for all three measures of AAR. For the classic 

measure, AARs become significant at a 5% confidence level from day -18 with an AAR of 0.78% 

with further significant results occurring at days -12 with 0.92%, -11 with 0.58%, and day -6 with 

1.03%. On average, the trading day zero average abnormal return across sample is 8.24% and highly 

significant. There are other significant results for the abnormal returns for some of the other days, 

albeit only at a 10% level, specifically the days -29, -16, -14, and -3. Across the sample, around 60% 

of the daily abnormal returns are positive in the period (-30; -1). When it comes to the CAAR it 

becomes significantly different from zero on a 5% confidence level from day -25. Over the subsequent 

days, however, the CAAR varies between being significant or not. It is only from day –12, where the 

CAAR is 4.62%, that it is consistently significant above zero towards the event date with the CAAR 

for the whole period (-30; -1) being 8.22% and significant at a 5% level. 

 

6.2.2 Market measure of abnormal return 

The market measure becomes statistically significant on a 5% level on day -14 with 0.91% in AAR, 

with further significant results on days -12 with 0.82% and -11 with 0.54%. On average, the trading 

day zero returns are highly significant with an average abnormal return of 8.30%. There is also a 

significant result, although only on a 10% level, on day -18. Like the classic measure, the days where 

the market measure AAR was significant and positive are typically days where around 60% of the 

individual ARs are positive. When it comes to the CAAR for the market measure, it is not as 

significant as early as the classic measure. In fact, it was not until day -6 where the CAAR is 3.22% 
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that it becomes significantly higher than zero on a 5% confidence level. The market measure CAAR 

for the full period (-30; -1) was 3.75% and was significantly higher than zero at a 5% confidence 

level. 

 

6.2.3 Alternative measure of abnormal return 

The alternative measure excludes observations that do not have a positive CAR from day -10 to 0. 

While the two first measures are based on 92 observations, the exclusion of observations according 

to the above-mentioned rule means that the alternative measure only has 66 observations. For the 

alternative measure, AARs starts to become significant at a 5% level on day -11 with 0.65%, on day 

-6 with 1.44% and day -1 with 1.58%. On average, the trading day zero returns are highly significant 

with an average abnormal return of 13.47%. In addition, there are further significant results, although 

only at a 10% level on days -21, -16, -10, -4, and -3. Compared to the two previous measures for the 

days where the AARs are significant, the individual ARs that are positive are generally around 70% 

for the alternative measure, and 60% for the two other measures. The CAAR for the alternative 

measure is less significant than the two first measures. Not until day -3 does the CAAR become 

statistically significant higher than zero with a result of 7.86%. The CAAR for the whole period (-30; 

-1) is 9.71% and is highly significant at a 5% level. 

 

6.2.4 Abnormal volume 

When we analyze the average abnormal volume, we find highly significant results, showing that the 

trading volumes of the target firms increase substantially prior to the event date. The average 

abnormal volume is significantly higher than zero on a 5% significance level on days -24, -22, -19, -

15, -14, -11, -10, -7, -5, -4, -1 and trading day zero. After the takeover rumor or announcement, 

abnormal trading volume is also highly significant. For the cumulative average abnormal volume, we 

find that it is higher than zero at a 5% significance level already from day -26 and continuing until 

trading day zero, and also being significant in the post-event window. 

A simple comparison of the AAR and AAV in Figure 5 below shows that there are some days where 

AAR and AAV are both significantly present. This is for instance the case on a 5% level on day -11 

and day 0 and on a 10% level on days -29, -18, -16, -14, -12. On day –11, 3.2% of the observations 



Page 54 of 113 
 

have abnormal volumes and between 41% and 51% of the observations have abnormal returns across 

the three measures. 

Figure 2 – CAAR, traditional sample, classic measure 

 

Figure 3 – CAAR, traditional sample, market measure 
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Figure 4 – CAAR, traditional sample, alternative measure 

 

Figure 5 – Comparison of AAR and AAV, traditional sample 
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Table 1 – AARs, traditional sample 

The first column represents the AAR of the classic measure and has N=92. The second column represents the market 
measure of AAR and has N=92. The third column represents the alternative measure of AAR and has N=66. 

Day AAR t 

Share of 
obs. 
positive 

 

AAR t 

Share of 
obs. 
positive 

 

AAR t 

Share of 
obs. 
positive 

-30 -0.00074 -0.196 0.484 -0.00284 -0.759 0.452 -0.00118 -0.304 0.522 
-29 *0.00402 1.475 0.538 0.00120 0.470 0.473 0.00421 1.210 0.552 
-28 0.00436 1.130 0.452 0.00349 0.986 0.484 -0.00071 -0.229 0.403 
-27 0.00182 0.665 0.419 0.00126 0.455 0.441 0.00251 0.726 0.418 
-26 0.00288 0.848 0.527 0.00223 0.666 0.495 0.00259 0.610 0.567 
-25 0.00313 1.000 0.441 0.00183 0.626 0.516 0.00362 0.917 0.493 
-24 0.00159 0.441 0.419 0.00031 0.083 0.495 0.00139 0.308 0.388 
-23 0.00038 0.145 0.441 -0.00108 -0.426 0.430 -0.00077 -0.250 0.403 
-22 0.00192 0.575 0.462 -0.00089 -0.262 0.387 0.00125 0.302 0.463 
-21 0.00577 1.545 0.581 0.00419 1.189 0.570 *0.00576 1.600 0.552 
-20 0.00210 0.618 0.570 0.00206 0.591 0.548 0.00062 0.162 0.537 
-19 -0.00308 -0.899 0.387 -0.00382 -1.116 0.441 -0.00351 -1.231 0.433 
-18 **0.00784 1.957 0.613 *0.00657 1.636 0.570 0.00290 0.897 0.627 
-17 0.01013 1.202 0.473 0.00651 0.778 0.409 0.00158 0.442 0.493 
-16 *0.00944 1.335 0.484 0.00850 1.227 0.473 *0.00629 1.397 0.478 
-15 -0.00313 -0.985 0.473 -0.00286 -0.958 0.548 0.00253 0.801 0.537 
-14 *-0.00656 -1.415 0.409 **-0.00907 -1.963 0.344 -0.00237 -0.808 0.388 
-13 -0.00043 -0.198 0.441 -0.00264 -1.220 0.462 0.00115 0.453 0.463 
-12 ***0.00915 3.036 0.602 ***0.00821 2.654 0.591 0.00330 1.215 0.537 
-11 **0.00576 1.984 0.409 **0.00536 1.979 0.505 **0.00653 1.875 0.448 
-10 -0.00089 -0.307 0.484 -0.00359 -1.188 0.484 *0.00406 1.410 0.567 
-9 0.00171 0.790 0.495 0.00054 0.248 0.559 0.00267 0.974 0.522 
-8 0.00144 0.426 0.462 0.00043 0.141 0.462 0.00358 1.220 0.522 
-7 0.00342 1.104 0.484 0.00367 1.274 0.495 0.00386 0.941 0.478 
-6 **0.01031 1.676 0.613 *0.00905 1.470 0.527 **0.01436 2.315 0.687 
-5 0.00318 0.582 0.527 -0.00002 -0.005 0.462 0.00433 0.613 0.507 
-4 0.00251 0.958 0.527 -0.00131 -0.540 0.473 *0.00449 1.462 0.552 
-3 *0.00564 1.367 0.613 0.00475 1.155 0.527 *0.00822 1.506 0.657 
-2 0.00134 0.427 0.495 -0.00123 -0.385 0.484 0.00276 0.718 0.522 
-1 0.00683 1.150 0.667 0.00426 0.726 0.624 ***0.01578 2.759 0.731 
0 ****0.08242 4.294 0.699 ****0.08299 4.316 0.656 ****0.13468 5.927 0.881 
1 0.00800 0.606 0.548 0.00796 0.598 0.581 0.00714 0.464 0.522 
2 0.01520 1.061 0.441 0.01639 1.147 0.452 0.00089 0.179 0.463 
3 -0.00594 -1.170 0.473 *-0.00719 -1.540 0.462 -0.00498 -0.969 0.463 
4 *0.00735 1.299 0.473 0.00560 1.055 0.484 0.00539 0.935 0.463 
5 0.00000 0.001 0.527 0.00029 0.070 0.559 0.00529 1.084 0.612 
6 -0.00105 -0.405 0.409 -0.00221 -0.892 0.441 0.00046 0.149 0.418 
7 0.00218 0.750 0.495 0.00091 0.305 0.548 0.00243 0.816 0.537 
8 0.00620 1.057 0.505 0.00485 0.833 0.495 0.00481 1.082 0.552 
9 -0.00132 -0.209 0.484 -0.00461 -0.769 0.441 -0.00159 -0.187 0.478 

10 **0.00838 2.042 0.538 *0.00663 1.640 0.548 **0.00936 1.827 0.582 
11 -0.00076 -0.211 0.505 -0.00338 -0.959 0.430 0.00307 0.889 0.507 
12 0.00212 0.664 0.452 0.00051 0.158 0.462 0.00272 0.717 0.433 
13 -0.00187 -0.469 0.419 -0.00267 -0.690 0.484 0.00065 0.124 0.403 
14 **0.00565 1.862 0.581 *0.00420 1.421 0.570 *0.00581 1.551 0.582 
15 -0.00110 -0.386 0.430 -0.00309 -1.135 0.441 -0.00094 -0.244 0.448 
16 0.00297 1.004 0.516 0.00300 0.984 0.548 *0.00445 1.590 0.522 
17 -0.00105 -0.238 0.548 -0.00006 -0.013 0.548 -0.00117 -0.259 0.507 
18 *0.00517 1.475 0.495 0.00391 1.177 0.516 0.00464 1.205 0.478 
19 *0.00419 1.329 0.484 0.00271 0.889 0.495 **0.00620 1.793 0.478 
20 0.00788 1.184 0.527 0.00483 0.741 0.419 **0.00831 1.666 0.522 

Significance levels: *10%; **5%; ***1%; ****0.1% 
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Table 2 – CAARs, traditional sample 

The first column represents the CAAR of the classic measure and has N=92. The second column represents the CAAR 
of the market measure and has N=92. The third column represents the CAAR of the alternative measure and has N=66. 

T CAAR t-stat  CAAR t-stat  CAAR t-stat 
-30 -0.00057 -0.151 -0.00273 -0.728 -0.00120 -0.308 
-29 0.00454 0.926 -0.00010 -0.022 0.00304 0.559 
-28 0.00679 1.031 0.00093 0.176 0.00237 0.335 
-27 *0.01072 1.391 0.00407 0.705 0.00471 0.542 
-26 *0.01387 1.542 0.00642 0.981 0.00737 0.687 
-25 **0.01801 1.727 0.00909 1.229 0.01109 0.891 
-24 *0.01966 1.657 0.00958 1.120 0.01241 0.856 
-23 *0.02015 1.565 0.00845 0.953 0.01167 0.738 
-22 *0.02194 1.523 0.00737 0.757 0.01278 0.727 
-21 **0.02773 1.841 0.01156 1.203 0.01853 0.989 
-20 **0.02968 1.848 *0.01364 1.309 0.01903 0.945 
-19 *0.02671 1.519 0.00988 0.841 0.01557 0.722 
-18 **0.03447 1.795 0.01629 1.282 0.01851 0.792 
-17 **0.03717 1.797 0.01519 1.105 0.02026 0.824 
-16 **0.04448 1.945 *0.02165 1.379 0.02647 0.989 
-15 **0.04245 1.796 0.01950 1.264 0.02894 1.010 
-14 *0.03640 1.535 0.01096 0.769 0.02654 0.881 
-13 *0.03797 1.538 0.01029 0.710 0.02753 0.874 
-12 **0.04618 1.804 0.01740 1.164 0.03074 0.941 
-11 **0.05035 1.883 *0.02092 1.361 0.03736 1.093 
-10 **0.05042 1.820 0.01810 1.174 0.04142 1.169 
-9 **0.05228 1.830 0.01862 1.198 0.04414 1.197 
-8 **0.05382 1.810 0.01923 1.247 0.04771 1.241 
-7 **0.05721 1.851 *0.02307 1.457 0.05160 1.279 
-6 **0.06758 2.110 **0.03224 2.023 *0.06585 1.584 
-5 **0.06828 2.068 **0.03221 1.966 *0.06662 1.553 
-4 **0.06801 2.016 **0.02942 1.832 *0.07033 1.592 
-3 **0.07391 2.131 **0.03416 2.128 **0.07859 1.721 
-2 **0.07696 2.158 **0.03471 2.118 **0.08134 1.732 
-1 **0.08217 2.203 **0.03748 2.011 **0.09714 2.000 
0 ****0.16886 4.156 ****0.12268 4.931 ****0.23536 4.552 
1 ****0.17761 4.137 ****0.13023 4.778 ****0.24327 4.437 
2 ****0.18944 4.211 ****0.14270 4.930 ****0.24495 4.376 
3 ****0.18390 4.069 ****0.13585 4.871 ****0.23996 4.212 
4 ****0.19152 4.126 ****0.14124 4.938 ****0.24540 4.196 
5 ****0.19216 4.061 ****0.14167 4.842 ****0.25073 4.178 
6 ****0.19137 3.958 ****0.13950 4.749 ****0.25117 4.086 
7 ****0.19316 3.902 ****0.14037 4.709 ****0.25282 4.020 
8 ****0.19764 3.831 ****0.14342 4.518 ****0.25763 4.050 
9 ****0.19760 3.747 ****0.14055 4.465 ****0.25599 3.896 

10 ****0.20469 3.797 ****0.14586 4.572 ****0.26519 3.945 
11 ****0.20386 3.707 ****0.14261 4.372 ****0.26825 3.909 
12 ****0.20585 3.692 ****0.14307 4.405 ****0.27090 3.847 
13 ****0.20464 3.578 ****0.14094 4.204 ****0.27153 3.730 
14 ****0.21014 3.622 ****0.14493 4.319 ****0.27731 3.761 
15 ****0.20902 3.567 ****0.14185 4.311 ****0.27647 3.708 
16 ****0.21264 3.612 ****0.14540 4.523 ****0.28090 3.716 
17 ****0.20904 3.502 ****0.14261 4.371 ****0.27978 3.626 
18 ****0.21477 3.526 ****0.14654 4.402 ****0.28477 3.620 
19 ****0.22119 3.585 ****0.15104 4.527 ****0.29098 3.627 
20 ****0.22883 3.676 ****0.15579 4.830 ****0.29932 3.680 

Significance levels: *10%; **5%; ***1%; ****0.1% 
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Table 3 – AAVs and CAAVs, traditional sample 

The first column represents the AAV and the t-statistics of the AAV. The second column represents the CAAV and the 
t-statistics of the CAAV. Both have N=92. 

 
AAV t-stat Share of obs. 

positive 
 CAAV t-stat 

-30 *0.00185 1.296 0.043 *0.00185 1.296 
-29 *0.00001 1.399 0.022 *0.00186 1.303 
-28 0.00149 1.081 0.075 0.00335 1.205 
-27 *0.00077 1.519 0.075 *0.00412 1.428 
-26 0.00078 1.320 0.075 **0.00490 1.669 
-25 0.00021 1.357 0.054 **0.00511 1.721 
-24 **0.00007 1.706 0.043 **0.00518 1.745 
-23 0.00018 1.261 0.043 **0.00536 1.783 
-22 **0.00025 2.078 0.075 **0.00561 1.862 
-21 *0.00022 1.547 0.043 **0.00583 1.932 
-20 *0.00033 1.506 0.043 **0.00616 2.028 
-19 **0.00029 2.074 0.118 **0.00644 2.111 
-18 *0.00111 1.482 0.075 **0.00755 2.029 
-17 *0.00124 1.492 0.108 **0.00879 2.321 
-16 *0.00120 1.441 0.097 ***0.00999 2.552 
-15 **0.00033 2.329 0.108 ***0.01032 2.627 
-14 **0.00007 2.028 0.054 ***0.01039 2.641 
-13 0.00039 1.317 0.086 ***0.01077 2.723 
-12 *0.00037 1.512 0.075 ***0.01114 2.817 
-11 **0.00009 1.718 0.032 ***0.01124 2.835 
-10 **0.00007 1.715 0.065 ***0.01131 2.848 
-9 0.00002 1.000 0.011 ***0.01133 2.849 
-8 0.00002 1.159 0.022 ***0.01135 2.853 
-7 **0.00045 2.076 0.097 ***0.01180 2.958 
-6 0.00023 1.320 0.043 ***0.01203 3.013 
-5 **0.00015 1.879 0.043 ***0.01218 3.049 
-4 **0.00034 1.687 0.065 ***0.01251 3.128 
-3 0.00004 1.304 0.054 ***0.01255 3.136 
-2 0.00200 1.478 0.065 ****0.01456 3.459 
-1 **0.00031 2.041 0.108 ****0.01487 3.517 
0 ****0.01467 4.616 0.473 ****0.02954 5.569 
1 ****0.00708 3.631 0.473 ****0.03662 6.383 
2 ***0.00388 2.528 0.312 ****0.04050 6.271 
3 **0.00336 1.963 0.226 ****0.04385 6.544 
4 *0.00525 1.659 0.226 ****0.04910 6.312 
5 **0.00076 1.937 0.161 ****0.04986 6.390 
6 *0.00093 1.619 0.194 ****0.05079 6.281 
7 **0.00186 1.881 0.140 ****0.05265 6.128 
8 ***0.00062 2.536 0.151 ****0.05327 6.186 
9 ***0.00140 2.522 0.204 ****0.05466 6.239 

10 **0.00070 2.285 0.108 ****0.05536 6.308 
11 **0.00277 1.719 0.151 ****0.05813 6.154 
12 *0.00106 1.660 0.151 ****0.05919 6.057 
13 **0.00068 2.303 0.108 ****0.05987 6.090 
14 0.00425 1.259 0.129 ****0.06412 5.421 
15 **0.00145 1.820 0.097 ****0.06557 5.462 
16 ***0.00066 2.504 0.151 ****0.06623 5.482 
17 ***0.00095 3.034 0.183 ****0.06718 5.552 
18 **0.00136 2.252 0.172 ****0.06854 5.547 
19 ***0.00097 2.533 0.151 ****0.06952 5.573 
20 **0.00529 1.966 0.183 ****0.07480 5.680 

 Significance levels: *10%; **5%; ***1%; ****0.1% 
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6.3 Event study, adjusted sample 

Below we present the results of the event study for the adjusted sample. For a complete overview of 

the results, see figures 6 to 9 and tables 4 to 6 below. 

 

6.3.1 Classic measure of abnormal return 

In the adjusted sample, we find significant results for all three measures of AAR. For the classic 

measure, AARs start to become significant at a 5% level from day -12 with 0.70% with further 

significant results occurring at days -9 with 0.59%, -5 with 1.04%, -4 with 1.20%, -2 with 0.73%, and 

day -1 with 2.92%. On average, the trading day zero returns are highly significant with an average 

abnormal return of 9.60%. There are other significant results, albeit only at a 10% level, on the days 

-29, -18, -14, and -6. In general, the days where the AARs are significantly positive are also the days 

where the abnormal returns of the individual stocks are positive, with around 60% of the individual 

target company stock ARs being positive. When it comes to the CAAR, it begins to become 

significantly different from zero on a 5% level from day -4 and has significant results higher than 

zero throughout until trading day zero. This results in a CAAR for the whole period (-30; -1) of 8.93% 

significant at the 0.1% confidence level.  

 

6.3.2 Market measure of abnormal return 

The market measure becomes statistically significant for the first time on a 5% level on day -22 with 

0.82% in AAR. To this comes significant results on days -14 with 0.72%, day -9 with 0.69%, day -5 

with 1.11%, day -4 with 1.02%, and day -1 with 2.90%. On average, the trading day zero returns are 

highly significant with an average abnormal return of 9.60%. There are also significant results, 

although only on a 10% significance level, on day -18, day -8, day -6, and day -2. The days where 

the ARs are positive and significant are typically also the days where the individual ARs of the target 

company stocks are positive, with around 60% of individual ARs being positive. In terms of the 

CAAR, it becomes significant one day before the classic measure. In fact, it is on day -5 where the 

CAAR is 4.27% that it is significantly higher than zero on a 5% level. The CAAR for the full period 

(-30; -1) is 9.48% and is significantly higher than zero at a 0.1% level.  
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6.3.3 Alternative measure of abnormal return 

Whereas the two previous measures have 50 observations, the exclusion of observations according to 

the above rule means that the alternative measure only has 43 observations. For this version, AARs 

become significant at a 5% level as early as day -18 with 0.60%, day -9 with 0.62%, day -5 with 

1.22%, day -4 with 1.30%, day -2 with 0.97%, and day -1 with 3.25%. On average, the trading day 

zero returns are highly significant with an average abnormal return of 11.37%. There are further 

significant results, although only at a 10% level, on the days -12, -8, -6 and -3. Compared to the two 

previous measures, the days where the ARs are significant have around 70% of the individual ARs 

being positive, rather than 60% as stated above. The CAAR for the alternative measure is significant 

from day –5 onwards, like the market measure, where it is 4.41%. The CAAR for the whole period 

(-30; -1) is 10.64% and is highly significant at a 0.1% level.  

 

6.3.4 Abnormal volume 

When we analyze the average abnormal volume, we find highly significant results, showing that the 

trading volumes of the target companies increase substantially prior to the event date. The average 

abnormal volume is significantly higher than zero on a 5% significance level on days -24, -22, -19, -

16, -13, -1 and day 0. After the event date, average abnormal volume is also highly significant. For 

the cumulative average abnormal volume, we find that it is higher than zero at a 5% significance level 

already from day -26 and continuing until day 0. The CAAV is also significant after day 0 and until 

day 20. A simple comparison of the AAR and AAV in Figure 9 shows that there are some days where 

AAR and AAV are both present. This is for instance the case on a 5% level on days -22, -1 and trading 

day 0, and on a 10% level on days -18, -14, -12, -6, -5, -4, -1 and on trading day 0. On both the days 

-22 and -1, 10% of the observations have positive abnormal volumes. On day -22 between 35.3% and 

37.3% of the observations have positive abnormal returns and on day -1 this range increases to 

between 82.4% and 86.4%. 
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Figure 6 – CAAR, adjusted sample, classic measure 

 

Figure 7 – CAAR, adjusted sample, market measure 
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Figure 8 – CAAR, adjusted sample, alternative measure 

 

Figure 9 – Comparison of AAR and AAV, adjusted sample 
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Table 4 - AARs, adjusted sample 

The first column represents the AAR of the classic measure and has N=50. The second column represents the market 
measure of AAR and has N=50. The third column represents the alternative measure of AAR and has N=43. 

Day AAR t 
Share of 

obs. 
positive 

 

AAR t 
Share of 

obs. 
positive 

 

AAR t 
Share of 

obs. 
positive 

-30 -0.00408 -1.131 0.588 -0.00408 -1.089 0.510 -0.00445 -1.104 0.591 
-29 *0.00516 1.340 0.529 0.00496 1.273 0.588 0.00386 0.932 0.545 
-28 -0.00419 -1.219 0.373 -0.00307 -0.921 0.412 -0.00417 -1.073 0.386 
-27 0.00444 1.084 0.451 0.00490 1.100 0.431 0.00372 0.803 0.432 
-26 -0.00450 -0.885 0.510 -0.00361 -0.686 0.431 -0.00495 -0.849 0.523 
-25 -0.00043 -0.103 0.353 0.00025 0.059 0.471 0.00259 0.563 0.409 
-24 0.00392 0.715 0.431 0.00363 0.615 0.490 0.00370 0.584 0.409 
-23 -0.00277 -0.924 0.490 -0.00236 -0.735 0.510 -0.00331 -0.963 0.477 
-22 **-0.00711 -2.152 0.373 **-0.00822 -2.081 0.353 ***-0.00871 -2.524 0.364 
-21 0.00308 0.736 0.569 0.00224 0.537 0.549 0.00313 0.660 0.568 
-20 0.00098 0.274 0.549 0.00248 0.651 0.569 -0.00040 -0.102 0.500 
-19 0.00098 0.206 0.529 0.00097 0.192 0.529 0.00254 0.485 0.545 
-18 *0.00525 1.676 0.667 *0.00629 1.815 0.686 **0.00602 1.805 0.682 
-17 0.00155 0.456 0.451 0.00083 0.244 0.490 0.00092 0.238 0.455 
-16 0.00317 0.511 0.490 0.00252 0.402 0.431 0.00487 0.694 0.523 
-15 -0.00116 -0.341 0.510 0.00016 0.047 0.549 0.00155 0.447 0.545 
-14 *-0.00602 -1.464 0.412 **-0.00721 -1.735 0.373 **-0.00821 -1.925 0.364 
-13 -0.00295 -1.026 0.392 -0.00245 -0.791 0.431 -0.00112 -0.360 0.432 
-12 **0.00699 2.152 0.569 ***0.00626 1.713 0.588 *0.00580 1.655 0.523 
-11 -0.00011 -0.029 0.392 0.00027 0.074 0.431 0.00118 0.283 0.409 
-10 -0.00028 -0.095 0.490 -0.00186 -0.584 0.471 0.00147 0.474 0.545 
-9 **0.00588 2.146 0.608 ***0.00689 2.555 0.667 **0.00626 2.016 0.636 
-8 0.00412 1.080 0.490 *0.00578 1.449 0.471 *0.00636 1.523 0.545 
-7 0.00113 0.288 0.490 0.00237 0.597 0.529 -0.00044 -0.101 0.432 
-6 *0.01055 1.320 0.647 *0.01360 1.671 0.627 *0.01384 1.550 0.659 
-5 **0.01042 2.229 0.627 ***0.01114 2.413 0.588 ***0.01222 2.563 0.659 
-4 ****0.01195 3.396 0.686 ***0.01023 2.678 0.706 ***0.01129 2.828 0.659 
-3 0.00692 1.367 0.647 0.00689 1.289 0.627 *0.00874 1.516 0.682 
-2 **0.00730 2.016 0.647 *0.00601 1.589 0.608 ***0.00974 2.543 0.705 
-1 ****0.02923 5.043 0.824 ****0.02902 5.005 0.843 ****0.03250 4.981 0.864 
0 ****0.09596 3.957 0.686 ****0.09596 3.978 0.686 ****0.11372 4.195 0.750 
1 -0.00777 -0.630 0.549 -0.00804 -0.639 0.529 0.00830 0.927 0.545 
2 -0.00627 -1.106 0.412 -0.00526 -0.893 0.471 -0.00390 -0.732 0.432 
3 -0.00850 -1.292 0.431 -0.00684 -1.197 0.529 *-0.01018 -1.375 0.432 
4 0.00287 0.387 0.490 0.00235 0.348 0.471 0.00598 0.712 0.500 
5 **0.00906 2.160 0.608 **0.01000 2.220 0.588 **0.01073 2.379 0.591 
6 0.00037 0.105 0.431 -0.00114 -0.279 0.451 0.00164 0.411 0.455 
7 0.00081 0.248 0.549 0.00158 0.458 0.549 0.00037 0.102 0.568 
8 -0.00102 -0.221 0.471 -0.00111 -0.229 0.431 0.00065 0.122 0.545 
9 -0.00512 -0.549 0.490 -0.00694 -0.772 0.490 -0.00653 -0.604 0.477 

10 0.00737 1.113 0.549 0.00796 1.189 0.529 *0.01050 1.409 0.614 
11 0.00042 0.100 0.451 -0.00060 -0.138 0.412 0.00184 0.388 0.455 
12 0.00368 0.802 0.529 0.00492 1.004 0.549 0.00334 0.637 0.523 
13 0.00207 0.372 0.392 0.00202 0.365 0.451 0.00355 0.558 0.409 
14 0.00346 1.126 0.608 0.00297 0.921 0.608 0.00238 0.715 0.591 
15 -0.00148 -0.313 0.471 -0.00281 -0.619 0.451 -0.00199 -0.366 0.477 
16 *0.00444 1.319 0.529 *0.00498 1.391 0.588 0.00356 0.985 0.523 
17 0.00405 0.957 0.588 0.00528 1.247 0.608 0.00286 0.595 0.568 
18 0.00179 0.500 0.451 0.00246 0.703 0.529 0.00030 0.076 0.409 
19 0.00517 1.177 0.510 0.00483 1.090 0.510 *0.00722 1.484 0.500 
20 0.00567 1.117 0.510 0.00527 1.033 0.471 0.00452 0.777 0.477 

Significance levels: *10%; **5%; ***1%; ****0.1% 
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Table 5 - CAARs, adjusted sample 

The first column represents the CAAR of the classic measure and has N=50. The second column represents the CAAR 
of the market measure and has N=50. The third column represents the CAAR of the alternative measure and has N=43. 

T CAAR t-stat  CAAR t-stat  CAAR t-stat 
-30 -0.00408 -1.131 -0.00408 -1.089 -0.00446 -1.105 
-29 0.00108 0.202 0.00088 0.167 -0.00060 -0.105 
-28 -0.00309 -0.453 -0.00219 -0.337 -0.00475 -0.653 
-27 0.00135 0.163 0.00272 0.344 -0.00103 -0.118 
-26 -0.00315 -0.311 -0.00089 -0.091 -0.00598 -0.543 
-25 -0.00357 -0.326 -0.00065 -0.062 -0.00336 -0.280 
-24 0.00034 0.027 0.00298 0.232 0.00033 0.023 
-23 -0.00242 -0.187 0.00062 0.049 -0.00297 -0.206 
-22 -0.00955 -0.701 -0.00759 -0.590 -0.01170 -0.784 
-21 -0.00649 -0.469 -0.00535 -0.414 -0.00859 -0.561 
-20 -0.00552 -0.378 -0.00288 -0.206 -0.00900 -0.564 
-19 -0.00456 -0.281 -0.00190 -0.118 -0.00648 -0.361 
-18 0.00068 0.039 0.00439 0.255 -0.00046 -0.025 
-17 0.00223 0.125 0.00522 0.299 0.00045 0.023 
-16 0.00537 0.290 0.00774 0.438 0.00530 0.264 
-15 0.00422 0.219 0.00789 0.434 0.00686 0.327 
-14 -0.00179 -0.095 0.00069 0.040 -0.00134 -0.064 
-13 -0.00474 -0.243 -0.00176 -0.097 -0.00247 -0.114 
-12 0.00222 0.113 0.00450 0.245 0.00330 0.150 
-11 0.00212 0.108 0.00477 0.260 0.00449 0.205 
-10 0.00180 0.092 0.00292 0.158 0.00591 0.270 
-9 0.00768 0.380 0.00980 0.512 0.01217 0.543 
-8 0.01178 0.561 0.01558 0.784 0.01851 0.803 
-7 0.01293 0.604 0.01795 0.873 0.01809 0.761 
-6 0.02348 1.107 *0.03154 1.627 *0.03193 1.360 
-5 *0.03388 1.542 **0.04268 2.107 **0.04412 1.844 
-4 **0.04583 2.092 ***0.05291 2.587 **0.05542 2.306 
-3 **0.05273 2.315 ***0.05980 2.754 ***0.06415 2.568 
-2 ***0.06002 2.508 ***0.06581 2.877 ***0.07387 2.851 
-1 ****0.08925 3.543 ****0.09483 3.870 ****0.10637 3.896 
0 ****0.18522 5.576 ****0.19079 5.819 ****0.22010 6.254 
1 ****0.17745 4.961 ****0.18274 5.093 ****0.22841 6.465 
2 ****0.17117 4.545 ****0.17749 4.703 ****0.22450 6.075 
3 ****0.16266 4.411 ****0.17065 4.619 ****0.21431 5.881 
4 ****0.16550 4.306 ****0.17300 4.524 ****0.22025 5.845 
5 ****0.17457 4.514 ****0.18299 4.730 ****0.23100 6.158 
6 ****0.17494 4.535 ****0.18186 4.715 ****0.23262 6.295 
7 ****0.17576 4.522 ****0.18344 4.703 ****0.23301 6.203 
8 ****0.17475 4.479 ****0.18234 4.602 ****0.23367 6.276 
9 ****0.16963 4.369 ****0.17540 4.471 ****0.22715 6.077 

10 ****0.17700 4.410 ****0.18336 4.541 ****0.23764 6.220 
11 ****0.17743 4.286 ****0.18276 4.394 ****0.23948 6.067 
12 ****0.18103 4.290 ****0.18768 4.433 ****0.24274 5.950 
13 ****0.18309 4.161 ****0.18970 4.295 ****0.24628 5.751 
14 ****0.18661 4.222 ****0.19267 4.339 ****0.24874 5.714 
15 ****0.18513 4.312 ****0.18987 4.437 ****0.24674 5.884 
16 ****0.18956 4.425 ****0.19485 4.589 ****0.25030 5.950 
17 ****0.19362 4.528 ****0.20013 4.720 ****0.25317 5.999 
18 ****0.19584 4.555 ****0.20259 4.780 ****0.25397 5.926 
19 ****0.20101 4.486 ****0.20742 4.706 ****0.26119 5.822 
20 ****0.20669 4.561 ****0.21269 4.790 ****0.26572 5.792 

Significance levels: *10%; **5%; ***1%; ****0.1% 
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Table 6 - AAVs and CAAVs, adjusted sample 

The first column represents the AAV and the t-statistics of the AAV. The second column represents the CAAV and the 
t-statistics of the CAAV. Both have N=50. 

 
AAV t-stat Shares of obs. 

positive 
 CAAV t-stat 

-30 0.00011 1.000 0.020 0.00011 1.000 
-29 0.00001 1.000 0.020 0.00013 1.000 
-28 *0.00009 1.518 0.080 *0.00022 1.579 
-27 0.00108 1.183 0.060 *0.00130 1.407 
-26 0.00118 1.109 0.080 **0.00248 1.772 
-25 0.00035 1.282 0.060 **0.00284 1.755 
-24 **0.00013 1.721 0.080 **0.00297 1.826 
-23 0.00025 1.000 0.020 **0.00322 1.754 
-22 **0.00034 1.801 0.100 **0.00356 1.881 
-21 *0.00037 1.449 0.060 **0.00393 2.048 
-20 *0.00059 1.514 0.080 **0.00453 2.241 
-19 **0.00048 1.922 0.140 **0.00500 2.388 
-18 0.00013 1.243 0.040 ***0.00513 2.433 
-17 0.00156 1.099 0.100 ***0.00669 2.695 
-16 **0.00072 1.702 0.160 ***0.00741 2.977 
-15 *0.00037 1.673 0.140 ***0.00779 3.120 
-14 *0.00006 1.427 0.060 ***0.00785 3.138 
-13 **0.00004 1.687 0.100 ***0.00789 3.154 
-12 *0.00059 1.344 0.080 ****0.00849 3.371 
-11 0.00000 0.000 0.000 ****0.00849 3.371 
-10 *0.00003 1.428 0.040 ****0.00852 3.369 
-9 0.00000 0.000 0.000 ****0.00852 3.369 
-8 0.00004 1.161 0.040 ****0.00856 3.372 
-7 *0.00056 1.523 0.100 ****0.00912 3.494 
-6 *0.00011 1.399 0.060 ****0.00923 3.499 
-5 *0.00019 1.424 0.040 ****0.00941 3.562 
-4 *0.00058 1.619 0.100 ****0.01000 3.755 
-3 0.00000 1.000 0.020 ****0.01000 3.755 
-2 0.00203 1.030 0.040 ****0.01203 3.754 
-1 **0.00045 1.683 0.100 ****0.01248 3.798 
0 **0.01414 3.993 0.500 ****0.02662 5.453 
1 ***0.00605 2.542 0.460 ****0.03267 5.890 
2 ***0.00177 2.841 0.300 ****0.03444 5.866 
3 *0.00180 1.500 0.220 ****0.03623 5.573 
4 ***0.00082 2.515 0.260 ****0.03705 5.665 
5 *0.00092 1.374 0.180 ****0.03798 5.820 
6 *0.00032 1.617 0.200 ****0.03830 5.863 
7 *0.00103 1.652 0.140 ****0.03933 5.954 
8 **0.00054 1.753 0.180 ****0.03986 6.006 
9 **0.00130 1.949 0.220 ****0.04116 6.101 

10 **0.00120 2.207 0.180 ****0.04236 6.196 
11 **0.00227 2.199 0.240 ****0.04463 6.307 
12 **0.00062 2.023 0.160 ****0.04525 6.314 
13 **0.00135 1.942 0.120 ****0.04660 6.304 
14 *0.00193 1.543 0.120 ****0.04853 6.351 
15 *0.00145 1.649 0.140 ****0.04999 6.213 
16 ***0.00043 2.470 0.180 ****0.05041 6.224 
17 ***0.00140 2.627 0.260 ****0.05182 6.326 
18 ***0.00093 2.409 0.220 ****0.05275 6.406 
19 **0.00064 1.860 0.160 ****0.05339 6.417 
20 *0.00592 1.339 0.120 ****0.05931 5.775 

Significance levels: *10%; **5%; ***1%; ****0.1% 

 

 

 



Page 66 of 113 
 

6.4 Regression analysis, traditional sample 

Before we conduct our regression on the traditional sample and the adjusted sample, we conduct a 

VIF analysis on the variables included. The variable with the highest VIF is the number of advisors, 

which has a VIF score of 2.15 or a 1/VIF of 0.464. This is lower than the common threshold of 10, 

and also lower than what is typically seen as the lowest cutoff point at 4 (O’Brien, 2007). Overall, 

the variables show low VIF scores, which tells us that it is unlikely that multicollinearity distorts our 

results (see table 7). 

Table 7 – Variance Inflation Factors, traditional sample 

Variable VIF 1/VIF 

No. advisors 2.15 0.46404 

Volume >10m 1.88 0.53325 

Market value (ln) 1.84 0.54439 

Payment type 1.33 0.74952 

Foreign 1.31 0.76157 

Post-crisis 1.26 0.79550 

Leakage 1.08 0.92474 

CAV (-30; -1) 1.08 0.92772 

 

For our traditional sample, we find a number of significant results in the cross-sectional regression. 

We find a positive and significant relationship between our dependent variable, the CAR (-10; -1), 

and the explanatory variable of the leakage variable. This shows that generally, the CAR (-10; -1) is 

higher, when the average trading volume of (-10; -1) is relatively high compared to the average 

trading volume during the period of (-120; -11).  This result is robust across different regression 

models with different explanatory variables. The only exception is in the ninth and tenth regression, 

as well as the last and fifteenth regression, where the leakage variable is only significant at a 10% 

level. For the CAV (-30; -1) we find a positive relationship, which is the case across all versions of 

the regression. However, the relationship is not significant across the different versions. For the 

number of advisors, we find a negative relationship with the CAR (-10; -1). While this result is not 

significant in most models, it is significant at 10% level in the eleventh regression, when regressed 

with the leakage variable, CAV (-30; -1) and the logarithm of the market value. This tells us that the 

more advisors there are on a deal, the lower the CAR of the target company is. We also find that the 

relationship between the logarithm of the market value and the CAR (-10; -1) is positive. This showed 



Page 67 of 113 
 

that on average, the CAR (-10; -1) was higher the higher the deal value. While the result is consistently 

positive across the different versions, it is not significant in any versions of the regression. The 

relationship between CAR (-10; -1) and whether the acquisition was carried out by a foreign or Danish 

investor is shown to be positive, meaning that when regressed alone against the CAR, meaning that 

deals with foreign acquirer on average have higher CARs. However, the relationship is negative when 

regressed with other variables and none of the results are significant. This insignificant negative 

relationship is consistent across the different regression models. Deals with a payment structure of 

cash turns out to have a positive relationship with CAR across most versions of the regression, except 

the full model in regression 15, where the result is negative. The results are however not significant 

across any of the versions of the regression. Further, we generally find a negative relationship between 

if the volume of the target stock was above DKK 10 million, and the CAR (-10; -1). This indicates 

that stocks that are relatively liquid in absolute terms are associated with a lower CAR. The only 

exception is that when the dummy variable is regressed alone with the CAR it yields a positive 

relationship. However, this result is not significant across any of the versions of the regression. 

Finally, we find a negative relationship between deals happening after the Financial Crisis and CAR. 

However, the results for this relationship are not significant (see table 9 and 10). 

6.5 Regression analysis, adjusted sample 

Before we conduct our regression on the adjusted sample, we conduct a VIF analysis on the variables 

included in the same way as we do for the traditional sample. The variable with the highest VIF is the 

volume > DKK 10 million, which has a VIF score of 2.13 or a 1/VIF of 0.470. This is lower than the 

common threshold of 10, and also lower than what is typically seen as the lowest cutoff point at 4 

(O’Brien, 2007). Overall, the variables show low VIF scores, which tells us that it is unlikely that 

there are multicollinearity issues that distort our results (see table 8). 
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Table 8 – Variance Inflation Factors, adjusted sample 

Variable VIF 1/VIF 

Volume > 10m 2.13 0.46945 

No. advisors 1.87 0.53353 

Market value (ln) 1.64 0.60948 

Post-crisis 1.40 0.71560 

Foreign 1.39 0.71876 

CAV (-30; -1) 1.36 0.73480 

Leakage 1.36 0.73741 

Payment type 1.31 0.76096 

 

For our adjusted sample, we find a number of significant results in the cross-sectional regressions. 

We find a positive and highly significant relationship between our dependent variable, the CAR (-10; 

-1), and the explanatory variable of the leakage variable. This shows that on average one should 

expect the CAR (-10; 1) to be higher the higher the average trading volume just prior to the event 

date relative to the full period. The relationship was even more positive and significant than with the 

traditional sample. The result is robust across different versions of the regression, consistently being 

significant at a 0.1% level throughout. Similar to the traditional sample, we also find a positive 

relationship between the CAV (-30; -1) and the CAR. Contrary to the traditional sample, however, 

the results for the adjusted sample are mostly significant at a 5% level for the adjusted sample whereas 

for the traditional sample the results are insignificant. The only exceptions to this are when the CAV 

is regressed alone with the CAR, which is only significant at a 10% level, and when regressed with 

the leak variable, where there is no significant relationship for the adjusted sample. This tells us that 

the higher the CAV (-30; -1), the higher we should expect the CAR to be. Compared to the traditional 

sample, we also find a negative relationship between the CAR (-10; -1) and the number of advisors 

that are on a deal. The results are significant at the 1% or 0.1% level. This tells us that the more 

advisors there are on a deal, the lower we should expect the CAR to be. Contrary to the traditional 

sample the results are highly significant both when regressed alone with the CAR, and when regressed 

with other variables for the adjusted sample. The number of advisors also become more significant 

as more variables are added to the regression. When we regress the logarithm of the market value on 

CAR (-10; -1) we find mixed results. When regressed alone against CAR (-10; -1) we find a negative 

relationship, which is also the case in regressions 12, 13, and 14. This is in contrast to the traditional 

sample, where the results are positive. However, we find a positive relationship in regressions 11 and 
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15. Yet, none of these results for the logarithm of the market value are significant. Compared to the 

traditional sample where there is a mostly negative relationship between the CAR and deals with a 

foreign acquirer, the adjusted sample yields a positive relationship. The significance of the results is 

however more mixed. While not significant on its own when regressed against the CAR in regression 

5, the positive relationship is significant at a 10% level as more variables are added to the model. This 

tells us that there might be a relationship indicating that if the acquirer of the target company is 

foreign, we should expect higher CAR. When considering deals with a payment structure of cash 

entirely, our regressions yield a negative relationship with CAR. This is different compared to the 

traditional sample, where there generally is a positive relationship. Yet, this relationship is 

insignificant as in the traditional sample and thus we cannot infer anything with respect to this matter. 

The dummy variable concerning stocks with a daily average volume above DKK 10 million yields a 

negative relationship. While this result is not significant when tested with other variables such as in 

regressions 14 and 15, it is significant when tested alone against the CAR, being positive and 

significant at a 5% level. This negative relationship is the same as for the traditional sample with the 

significance in the adjusted sample being the difference between the two. Finally, we find a negative 

relationship between if the takeovers are occurring after the Financial Crisis and CAR (-10; -1). This 

is the same as in the traditional sample but is also insignificant across the different versions of the 

regression (see table 11 and 12).  
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Table 9 - Single variate regression, traditional sample 

Significance levels: *10%; **5%; ***1%; ****0.1% 

  

CAR (-10; -1) 1 2 3 4 5 6 7 8 
Constant 

 
0.0103 
(0.0204) 

0.0273 
(0.0168) 

0.0334 
(0.0205) 

-0.1057 
(0.1367) 

0.0299 
(0.0247) 

0.0275 
(0.0215) 

0.0325* 
(0.0185) 

0.0538* 
(0.0279) 

Leak variable 
 

0.0175* 

(0.0094) 
       

CAV (-30; -1)  0.3554 
(0.4771) 

      

No. advisors   -0.0002 
(0.0025) 

     

Market value (ln)    0.0069 
(0.0064) 

    

Foreign     0.0064 
(0.0304) 

   

Payment structure      0.0058 
(0.0281) 

  

Volume >10m       0.0007 
(0.0266) 

 

Post-crisis        -0.0457 
(0.0304) 

 
 

        

No. obs. 
 

92 92 92 92 92 92 92 92 

P-value 
 

0.0640 0.4563 0.9308 0.2758 0.8335 0.8356 0.9779 0.1331 

Adj. R-square 
 

0.0433 -0.0023 -0.0110 -0.0013 -0.0106 -0.0108 -0.0110 0.0108 
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Table 10 - Multivariate regression, traditional sample 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Significance levels: *10%; **5%; ***1%; ****0.1% 

 

 

 

 

 

CAR (-10; -1) 9 10 11 12 13 14 15 
Constant 

 
0.0081 
(0.0210) 

0.0106 
(0.0241) 

-0.2164 
(0.1760) 

-0.2168 
(0.1732) 

-0.2205 
(0.1595) 

-0.2340 
(0.1702) 

-0.1836 
(0.1915) 

Leak variable 
 

0.0168* 
(0.0090) 

0.0169* 
(0.0091) 

0.0173** 
(0.0086) 

0.0174** 
(0.0084) 

0.0173** 

(0.0085) 
0.0171** 
(0.0087) 

0.0162* 

(0.0090) 
CAV (-30; -1) 

 
0.2113 
(0.3039) 

0.2088 
(0.3034) 

0.2103 
(0.3164) 

0.2091 
(0.3223) 

0.2110 
(0.3223) 

0.2167 
(0.3256) 

0.1399 
(0.3260) 

No. advisors 
 

 -0.0007 
(0.0024) 

-0.0053* 
(0.0032) 

-0.0052 
(0.0041) 

-0.0052 
(0.0045) 

-0.0046 
(0.0047) 

-0.0044 
(0.0049) 

Market value (ln) 
 

  0.0122 
(0.0086) 

0.0122 
(0.0082) 

0.0122 
(0.0081) 

0.0130 
(0.0087) 

0.0125 
(0.0088) 

Foreign 
 

   -0.0019 
(0.0300) 

-0.0023 
(0.0319) 

-0.0028 
(0.0322) 

0.0000 
(0.0297) 

Payment structure 
 

    0.0031 
(0.0269) 

0.0024 
(0.0270) 

-0.0223 
(0.0242) 

Volume >10m 
 

     -0.0127 
(0.0298) 

-0.0154 
(0.0299) 

Post-crisis 
 

      -0.0389 
(0.0334) 

 
 

       

No. obs. 
 

92 92 92 92 92 92 92 

P-value 
 

0.1472 0.2782 0.1909 0.1217 0.1435 0.2208 0.0844 

Adj. R-square 
 

0.0357 0.0252 0.0336 0.0225 0.0112 0.0000 0.0017 
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Table 11 - Single variate regression, adjusted sample 

Significance levels: *10%; **5%; ***1%; ****0.1% 

  

CAR (-10; -1) 1 2 3 4 5 6 7 8 
Constant 

 
0.0471**** 
(0.0135) 

0.0533**** 
(0.0164) 

0.1186**** 
(0.0193) 

0.2320 
(0.1655) 

0.0790**** 

(0.0158) 
0.0633*** 
(0.0219) 

0.1014**** 
(0.0183) 

0.1109**** 
(0.0248) 

Leak variable 
 

0.0252**** 
(0.0026) 

       

CAV (-30; -1)  0.6081* 
(0.3334) 

      

No. advisors   -0.0069*** 
(0.0024) 

     

Market value (ln)    -0.0069 
(0.0079) 

    

Foreign     0.0136 
(0.0303) 

   

Payment structure      0.0275 
(0.0282) 

  

Volume >10m       -0.0597** 
(0.0284) 

 

Post-crisis        -0.0463 
(0.0304) 

 
 

        

No. obs. 
 

50 50 50 50 50 50 50 50 

P-value 
 

0.0000 0.0682 0.0041 0.3781 0.6521 0.3302 0.0358 0.1274 

Adj. R-square 
 

0.3615 0.1033 0.0505 -0.0073 -0.0166 -0.0108 0.0410 0.0273 
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Table 12 - Multivariate regression, adjusted sample 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Significance levels: *10%; **5%; ***1%; ****0.1% 

CAR (-10; -1) 9 10 11 12 13 14 15 
Constant 

 
0.0354*** 
(0.0131) 

0.0682**** 
(0.0158) 

0.0651 
(0.1214) 

0.0939 
(0.1218) 

0.1035 
(0.1208) 

0.0775 
(0.1504) 

0.0859 
(0.1475) 

Leak variable 
 

0.0229**** 
(0.0031) 

0.0213**** 
(0.0032) 

0.0213**** 
(0.0032) 

0.0212**** 
(0.0027) 

0.0213**** 
(0.0028) 

0.0210**** 
(0.0030) 

0.0196**** 
(0.0034) 

CAV (-30; -1) 
 

0.2825 
(0.2107) 

0.4427** 
(0.2264) 

0.4435** 
(0.2228) 

0.4149** 
(0.1933) 

0.4112** 
(0.1953) 

0.4234** 
(0.1991) 

0.4591** 
(0.2215) 

No. advisors 
 

 -0.0083**** 
(0.0020) 

-0.0083*** 
(0.0026) 

-0.0103**** 

(0.0027) 
-0.0104**** 
(0.0027) 

-0.0099**** 
(0.0029) 

-0.0097**** 
(0.0028) 

Market value (ln) 
 

  0.0001 
(0.0059) 

-0.0016 
(0.0059) 

-0.0018 
(0.0058) 

-0.0005 
(0.0073) 

0.0002 
(0.0072) 

Foreign 
 

   0.0406* 
(0.0218) 

0.0416* 
(0.0226) 

0.0404* 
(0.0224) 

0.0392* 
(0.0216) 

Payment structure 
 

    -0.0073 
(0.0261) 

-0.0079 
(0.0265) 

-0.0200 
(0.0298) 

Volume >10m 
 

     -0.0118 
(0.0346) 

-0.0182 
(0.0344) 

Post-crisis 
 

      -0.0227 
(0.0253) 

 
 

       

No. obs. 
 

50 50 50 50 50 50 50 

P-value 
 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

Adj. R-square 
 

0.3722 0.4562 0.4441 0.4622 0.4504 0.4387 0.4347 
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6.6 Hypotheses considering the empirical results 

In our hypothesis building chapter, we list a series of hypotheses that we expect to be true. 

These will now be gone through in turn to see if the hypotheses can be rejected or not based on 

our empirical findings. The hypotheses are tested against both the adjusted and traditional 

sample, and therefore the results for both samples are included in the below sections. 

 

H.1A:  Illegal insider trading occurs pervasively before takeovers in the Danish stock market: 

In our empirical results, we find indications that illegal insider trading occurs consistently 

before takeovers in the Danish stock market. The results take form as the classic measure of 

CAAR in the traditional sample for the first time becomes significant at a 5% level on day -25 

and is consistently significant at a 5% level from day -12 onwards. This is coupled with a 

CAAV that is consistently positive at a 5% level from day -26 and onwards. Looking at the 

adjusted sample, the same overall picture of CAAR and CAAV emerges, except that the CAAR 

becomes significant for the first time a little later at day -6. In addition to this, we observe days 

where the AAR and AAV coincide as statistically significant for instance on the days -18, -17 

and -16 for the traditional sample and days -22, -14 and -12 for the adjusted sample. For the 

above reasons, we cannot reject the hypothesis that illegal insider trading occurs pervasively 

before takeovers in the Danish stock market. Building on the result above, we interpret a high 

CAR prior to the event date as evidence of illegal insider trading but also uninformed market 

anticipation. However, according to the theory, observations with a relatively high CAR, 

should be stronger individual indications of illegal insider trading, as those situations are 

unlikely to be consisting of uninformed market anticipation alone. This interpretation is 

supported further by our observation of coinciding AAVs and AARs relatively early in the 

event window. Altogether the results allow us to apply our CAR measures in our regression 

analysis and investigate if there are any relationships between a high CAR and the parameters 

of interest. Thus, if we observe statistically significant relationships, the interpretation should 

be indications of when illegal insider trading is more likely to occur. 
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H. 2A: The higher the market value of a target company, the less likely it is that illegal insider 

trading is statistically observable: 

For the traditional sample we find a positive relationship between the market value of the target 

firm and the CAR (-10; -1). However, for the adjusted sample the results are more mixed as 

they exhibit both a positive and negative relationship depending on which regression is 

performed. Yet none of the regressions are significant for neither the traditional nor the adjusted 

sample. Again, assuming that a statistically significant positive CAR is evidence of illegal 

insider trading, we find no evidence that illegal insider trading is less likely to be statistically 

observable the larger the market value of the target company. Therefore, we reject the 

hypothesis. 

 

H. 2B: Illegal insider trading is more likely to occur when the target company is relatively 

liquid in absolute terms: 

We find a negative relationship between highly liquid stocks and the CAR for the traditional 

sample. This is also the case for the adjusted sample, where we find a similar result. However, 

neither in the traditional nor adjusted sample are the results significant. Therefore, we have no 

reason not to reject the hypothesis that illegal insider trading is more likely to occur when the 

target company is relatively liquid in absolute terms 

 

H. 2C: Illegal insider trading is more likely to occur when an acquisition offer is made by a 

foreign acquirer as compared to a Danish acquirer: 

For the traditional sample we find mixed results. While the variable when regressed on its own 

against the CAR is positive, it is negative in most other versions of the regression when 

regressed with other variables. However, none of the results are significant. For the adjusted 

sample, we find a positive relationship between if the acquirer is foreign and the CAR. 

However, this result is only significant on a 10% level. Thus, we do not find strong support of 

the hypothesis. However, due to the results from the adjusted sample we cannot reject the 

hypothesis that deals with foreign acquirers, on average, are associated with a higher likelihood 

of illegal insider trading. 
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H. 2D: Illegal insider trading is more likely to occur when the number of deal advisors 

increases: 

With the traditional sample we find a negative relationship between the CAR and the number 

of advisors on a deal. However, this result was not significant. For the adjusted sample we also 

find a negative relationship, which this time is highly significant at a 0.1% level. This tells us 

that the more advisors there are on a deal, the lower a CAR should be expected. Thus, it is the 

opposite of what we expect in our hypothesis. Therefore, we reject the hypothesis that the more 

advisers there are on a deal, the more likely illegal insider trading is to occur. And furthermore, 

we infer that the opposite hypothesis cannot be rejected. 

 

H. 2E: Illegal insider trading is more likely to occur when the payment structure is entirely 

cash: 

In the traditional sample, we find mixed results as some versions of the regression exhibit a 

positive relationship, while others exhibit a negative relationship. This is different to the 

adjusted sample that only exhibits a negative relationship except when regressed alone against 

CAR. Regardless of this, none of the results are significant. Therefore, we reject the hypothesis 

that illegal insider trading is more likely to occur when the payment structure is entirely cash. 

 

H. 2F: Illegal insider trading is more likely to occur when abnormal trading volume increases: 

We find a positive relationship between the CAV (-30; -1) and the CAR in the traditional 

sample. However, this result is not significant. This is different to the adjusted sample, where 

we find a significant positive relationship between the CAV and the CAR. This tells us that 

there a higher CAR should be expected, when observing a higher CAV. Thus, we fail to reject 

the hypothesis that illegal insider trading is more likely to occur when abnormal trading volume 

increases. 

 

H 2G: Illegal insider trading is more likely to occur when the leakage variable increases: 

We find a positive relationship between the leakage variable and the CAR for the traditional 

sample. The same is also the case for the adjusted sample, where we also find a positive 

relationship. This tells us that more trading within the last two weeks prior to a takeover relative 
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to the full period is associated with a higher CAR. This also indicates that one should expect a 

higher probability of illegal insider trading being present when the leakage variable increases. 

Therefore, we cannot reject the hypothesis that illegal insider trading is more likely to occur 

when the leakage variable increases. 

 

H. 2H: Illegal insider trading is less likely to occur in the period after the Financial Crisis: 

For the traditional sample, we find a negative relationship between the CAR and acquisition 

offers occurring after the Financial Crisis. The same is the case for the adjusted sample that 

shows a similar negative relationship. However, none of these relationships are significant. 

Therefore, we do not have any empirical reasons to not reject the hypothesis that illegal insider 

trading is less likely to occur in the period after the Financial Crisis. 
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7 Discussion 

We begin this chapter by discussing the empirical findings in relation to our preliminary 

conclusions. Next, we discuss our results of the three AR measures; the classic, the market and 

the alternative measures. Subsequently, we discuss the results of our two samples where we 

find the adjusted sample to be superior for a discussion of the characteristics of when illegal 

insider trading is likely to occur. Afterwards we discuss the results of the adjusted sample in 

the light of our hypotheses and previous studies in our endeavor to reach some more firm 

interpretations. Having discussed our empirical results, we seek to create some robustness and 

further depth around our findings through introducing historical illegal insider trading cases 

from the Danish media as well as an interview with the Danish FSA. We do this as it allows us 

to support our results and to make better recommendations as to what could be done, in the 

future, to better prevent insider trading from occurring. Lastly, we include a discussion on the 

limitations of our findings, as well as suggestions for future research. 

7.1 Preliminary conclusions 

Throughout the 20-year period of our event study, there has been sporadic evidence of illegal 

insider trading in the form of concrete legal trials and sentences. Based on those cases, one can 

conclude that insider trading happens occasionally. However, if one wants to answer the 

question of whether those cases are examples of a more general behavior rather than a few 

exceptions to the norm, it calls for a statistical analysis like the one performed in this study. At 

this point we can conclude that there is a positive significant CAAR (-30; -1) for both the 

traditional and the adjusted sample across the three measures in our study. This result is in line 

with previous research conducted in other stock markets by Keown & Pinkerton (1981), Jarrell 

and Poulsen (1989), Borges & Gairifo (2013), and Aspris and colleagues (2014). While such a 

result, in isolation, previously has been deemed sufficient for making inferences about the 

existence of illegal insider trading, they are even more robust in this study, as we also observe 

a significantly positive CAAV (-30; -1). Furthermore, we observe that AAR and AAV is 

coinciding on specific days and early in the event window in line with what the theory suggests 

when illegal insider trading is present. However, a comparison is a hard thing to do with cross-

sectional averages of AR and AV across 92 and 50 takeovers and thus the results are a bit 

misleading. For example, on day -22 in the adjusted sample, only 10% or 5 of the observations 

feature positive AV. Even though this is not a high share, the results concerning abnormal 

volume are in line with the results of Jarrell and Poulsen (1989), Conrad and Niden (1992), and 

King (2009). Further, even though it is only 10%, the occurrence creates robustness around our 
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results also because we know that informed traders are incentivized to avoid situations which 

attracts attention like days with abnormal volume. Altogether, the results leave us in a position 

where we should generally expect illegal insider trading to happen prior to takeovers in the 

Danish stock market. We infer this as the results are pervasive throughout time (1998-2017), 

in terms of both abnormal return and abnormal volume, as well as across our two samples. Due 

to the above, we have reasons to reject the strong form market efficiency hypothesis and 

suggest that the semi-strong form holds for the Danish market. Furthermore, we cannot reject 

our hypothesis H. 1A that illegal insider trading occurs pervasively in the Danish stock market 

prior to takeovers of listed companies. 

 

7.1.1 The three measures of abnormal return as a mutual robustness check 

To further explain, discuss and reinforce our results, we now look further into our three 

measures of AR. Recall that we have the classic measure, the market measure and the 

alternative measure. When comparing the three measures, an immediate observation is that the 

CAARs of all three measures agree on fairly significant and positive results between 3.7% and 

10.6% across the traditional and adjusted samples. The classic measure of AR has the lower 

CAAR result for the period of interest (-30; -1) compared to the market and the alternative 

measure in the adjusted sample and the alternative measure in the traditional sample. Even 

though the difference is moderate, one could argue that it should be explained by the influence 

of CAPM on the classic measure. The CAPM estimates an expected return specific to the target 

company. So, if the companies in the samples generally have a higher beta than one, then it 

would logically mean that when comparing to the market measure, the expected returns would 

be higher for the classic measure and thus the abnormal returns would be lower. In this case, 

that is however not the explanation as the average betas of both samples are below one. The 

betas below one could be explained by the industry mix of the observations. However, it could 

also be the illiquidity of some observations, dragging the betas towards zero. Having this in 

mind, the market measure works as a robustness check of the classic and alternative measures, 

as the market measure is sensitive to externalities such as macroeconomic announcements 

throughout the period (-30; -1). Such announcements would be reflected in the expected returns 

of the market measure, through the market returns in the period. This contrasts with the classic 

and the alternative measures, where the expected returns are based on the target company stock 

behavior relative to the market in the period of (-120; -31). For these reasons the market 
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measure serves as a reinforcement of the more target company specific results of the classic 

and alternative measures and ultimately makes our conclusion around illegal insider trading 

more robust. When considering the alternative measure of AR, one would expect the results to 

be more positive than for the classic measure, because cases with no positive post-event stock 

price premia are removed from the samples. In this study however, the positive difference is, 

as previously mentioned, not large. A possible explanation for this could be the method of 

applying the rumor date as the event date due to the two following reasons. First, the rumor 

date of the specific transaction is not necessarily the same date as the formal stock exchange 

announcement date. This means that the buying intensity on trading day 0 will differ across the 

two possible situations. If the rumor date is prior to the actual announcement date, more risk-

averse traders will stay away from buying or will even be selling their shares on the day of a 

rumor. They would do that as a response to the recent stock price run-up and thus create a 

downward pressure on the premium. Second, when a stock price run-up takes off, it attracts 

additional uninformed trading as described above (King, 2009). These uninformed traders are 

attracted by the changes in the stock price rather than informed profit opportunities which drive 

the transactions of the illegal insider traders. This situation ultimately creates a stock price run-

up that might or might not be legitimized by the future takeover offer price. For these reasons, 

the size of the premium can vary seriously without necessarily having any influence on the 

presence of illegal insider trading. To sum up, what this means is that the observations included 

in the third measure are not necessarily those where there is a higher likelihood that illegal 

insider trading is present.  

 

7.1.2 The traditional sample versus the adjusted sample 

When comparing the traditional and the adjusted sample in general, they agree to a large extent 

when it comes to AR and AV results. However, when looking into the regression analysis we 

observe several differences, which together with the AR and AV results could indicate that the 

adjusted sample is more appropriate for studying illegal insider trading. This in turn indicates 

that the final screen is a useful add-on to the traditional method when looking into more illiquid 

stock markets.  

In addition, to the argument presented previously that the adjusted sample is superior because 

it has observations with stock price changes on at least 75% of the trading days. We observe, 

in our regression analysis, a few things which could further support this assessment. First of 
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all, when looking at the adjusted R-squares of the models in the traditional and the adjusted 

sample, we observe that the traditional sample has a maximum adjusted R-square of 0.0433 

whereas the corresponding for the adjusted sample is 0.4622. This indicates that the adjusted 

sample is less noisy than the traditional sample when testing relationships which are well-

grounded in theory and previous research. Not surprisingly having looked into the adjusted R-

square, the P-values for the models in the two samples also differ quite intensively. There are 

several models in the adjusted sample which have a highly significant P-value of 0.00, which 

is in contrast to the traditional sample, where the lowest P-value is equal to 0.064, which is for 

the simplest model that only contains the leak variable. Part of the reason for the lower P-values 

across models is that the leakage variable is more positive and significant in the adjusted sample 

than it is in the traditional sample. This is not surprising due to the lack of liquidity for a 

relatively large share of the observations in the traditional sample. Illiquid stocks are less 

attractive to informed traders for matters of disguise, and thus less prone to illegal insider 

trading. Considering the regression result of CAV (-30; -1), the adjusted sample yields the 

measure significant in all models but one at a 5% confidence level. This makes sense for the 

same reasons as the leak variable, as more liquid stocks will create better incentives structures 

for informed trading which in turn will result in more trading days with abnormal volumes. 

Ultimately, this again indicates that the adjusted sample should be favored over the traditional 

sample when studying informed trading. Adding to this, when looking at the regression for the 

number of advisors on a takeover, the traditional sample does not give any significant results. 

Yet, the adjusted sample yields a significant result which goes against our hypothesis that one 

should expect that there is a positive relationship between the number of advisors and to what 

extent CAR is observed for a specific acquisition offer. In retro perspective, the opposite 

relationship indicated by the adjusted sample might however make good sense in a small and 

highly interconnected market as the Danish, for reasons which will be further elaborated in the 

discussion of the empirical regression results below. Lastly, the foreign measure is significant 

in all models of the adjusted sample, however only at the 10% confidence level whereas it is 

insignificant in the traditional sample. All in all, we assess the adjusted sample to be superior 

to the traditional sample and for that reason we will focus on the adjusted sample in the rest of 

this thesis. 
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7.1.3 Discussion of hypotheses in the light of the adjusted sample results 

H. 2A: The higher the market value of a target company, the less likely it is that illegal insider 

trading is statistically observable: 

Our first hypothesis for the regression analysis was that one should expect informed trading to 

be relatively less observable when the size of the company increases due to the on average 

higher trading volume. However, what we find in the adjusted sample are statistically 

insignificant relationships with a coefficient below 0.00 between the natural logarithm of 

market value and CAR (-10; -1). This indicates that there on average is no difference in the 

occurrence of stock price run-up among low and high market value target companies. However, 

it does not reject the previously proven circumstance that insider traders tend to trade in times 

of high volume or are more likely to trade in stocks of companies with relatively high volume 

as this test does not cover those mechanisms. Consequently, we cannot infer anything about 

whether specific attention should be directed towards relatively large market value target 

companies when prioritizing enforcement efforts. 

 

H. 2B: Illegal insider trading is more likely to occur when an acquisition offer is made by a 

foreign acquirer as compared to a Danish acquirer: 

Due to the theory and studies accounted for above, one should expect informed trading to be 

more likely to occur when the acquirer is foreign as opposed to when it is Danish. As it turns 

out that there is a positive and significant relationship between CAR (-10; -1) and the acquirer 

being foreign. While the result is only significant at a 10% level, the foreign variable generally 

yielded a significance level of around 6% when regressed with the other variables and was thus 

close to the 5% significance level. The result is result is consistent throughout the different 

models and varies between 0.039 and 0.042 indicating that CAR on average is around 4% 

percentage points higher for foreign acquirers. This result is in line with the hypothesis and is 

likely explained by the internationalization of stock markets, which involves much more 

transactions across-borders. Altogether this creates a higher probability that the insider 

information will flow to insider traders in foreign markets who act on it as they might already 

have access to the Danish stock market (Bromberg et al., 2017). Furthermore, it is in line with 

the argument that foreign investors face better incentives for committing illegal insider trading, 

as the probability of them being caught is lower due to cross-border enforcement challenges 

(Bromberg et al., 2017). Another potential reason for the result, is that there might be additional 
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long-term investors who would perceive the potential foreign takeover as a good long-term 

opportunity. This could be the case as it has been shown that target companies acquired by a 

foreign company outperform their domestic counterparts by exhibiting higher growth in 

average wages and output (Fabling and Sanderson, 2012). Additionally, Conyon and 

colleagues (2003) found that foreign acquisitions of firms tended to increase labor productivity 

and thus the performance of the firm relative to domestic counterparts. Therefore, a long-term 

investor with knowledge of a possible foreign takeover would expect that there is a higher long-

term return associated with the takeover if it is carried out by a foreign compared to a domestic 

investor. Even though this investor would not sell the stocks after the event date, it would still 

be regarded as illegal insider trading. For that reason, it is ambiguous whether this type of 

investor would act on the information even though the possibility of being caught, all else 

equal, is somewhat lower if the investor holds on to the stocks for the long-term. To conclude 

with, this result calls for further research to make more robust inferences on this matter. 

However, we find it important to be aware of this development in the stock trading arena and 

that it should be considered in future prioritization of enforcement recourses. 

 

H. 2C: Illegal insider trading is more likely to occur when the number of deal advisors 

increases: 

As studies have shown that private information flow from deal advisors to illegal insider 

traders, we had the expectation that a higher number of advisors would have a positive 

relationship with a higher likelihood of informed trading represented by a higher CAR. 

However, it turns out, based on our sample, that the relation is negative and generally 

significant at the 0.1% confidence level across models. The coefficient ranges from -0.0083 to 

-0.0104 and thus indicates that when the number of deal advisors increases by one, the CAR 

decreases by around one percentage point. As this at first seems puzzling, the relatively small 

size of the Danish stock market could be part of the explanation of the result. Whereas the 

average number of advisors is 4.68 across sample with a minimum of zero advisors, six of the 

observations have above 10 deal advisors with a maximum of 18. Having this in mind, one 

could imagine that when the number of deal advisors reach a certain level, the insider list 

recorded by the authorities will also grow very large. This in turn increases the possibility of 

being caught for the wrongdoing of informed trading, as a lot of people would be directly or 

indirectly linked to potential infringement. In this situation, the people who usually act on 
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private information, might be more reluctant go ahead and trade due to a large insider list. To 

this comes, that in theory the private information becomes less valuable there more people who 

are possessing it. So, when the acquisition offer preparation begins with 10+ deal advisors 

attached, the level of private information is already to some extent tarnished. These 

mechanisms could be part of the explanation for the relationship we observe. For those reasons, 

we believe that the number of advisors should be considered in the enforcement prioritization 

even though further research is needed to make conclusive inferences on this matter. 

 

H. 2D: Illegal insider trading is more likely to occur when the payment structure is entirely 

cash: 

Taking point of departure in the theory and prior research, one should expect that informed 

trading is more likely to occur when the payment structure for a takeover is made entirely in 

cash. As mentioned earlier it has been shown in prior studies that CAR increases, all else equal, 

when the payment structure is cash. The result of the adjusted sample went however in the 

reverse direction compared to what was expected. We observe a negative but insignificant 

relationship between the payment structure being cash entirely and the increase in CAR. That 

being said, one should keep in mind that only 18% or 9 of the adjusted sample observations are 

offers with payment structures different from entirely cash. This situation with a ratio of 9/41 

in a relatively small sample of 50 observations means that the result does not necessarily reflect 

the true relationship very well. For the above reasons, we asses that it would be guesswork to 

make any general conclusion about whether the payment structure has any influence on the 

likelihood of informed trading being present, based on the results in our study. 

 

H. 2E: Illegal insider trading is more likely to occur when abnormal trading volume increases: 

As accounted for in both the theoretical framework section as well as the methodology section, 

we follow the reasoning of King (2009), when we expect that an increase in abnormal volume 

will be a sign of illegal insider trading and thus eventually also have a positive relationship 

with CAR. When looking at our results from the regression analysis, we see that the CAV in 

fact has a positive and significant relationship with CAR at the 5% confidence level for all but 

one of the regression models. The relationship ranges between 0.4112 and 0.4591 where 

significant and this indicates that when CAV increases 1% then CAR increases between 0.41% 
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and 0.46% on average. This is in line with the results of King (2009) and the theory that the 

behavior of informed trading brings along abnormal volume during the event window. 

Therefore, we arrive at a stand where the occurrence of abnormal volumes should be a relevant 

indicator for whether it is likely that informed trading is present at a given point in time.  

 

H. 2F: Illegal insider trading is more likely to occur when the target company is relatively 

liquid in absolute terms: 

In previous chapters we argue that informed trading should be more likely to occur when the 

target company stock has a relatively high average trading volume in absolute terms. This 

should be the case due to the fact that informed trades would have smaller stock price impact 

in these situations and consequently attract less attention. The results in our regression analysis 

were indicating two different relationships. When the dummy variable of ‘volume >DKK 10 

million’ was regressed as part of the multivariate models, the result was insignificant and 

negative. And when applied in the single variate regression on CAR, we had a negative relation 

of -0.597 significant at the 5% confidence level. These results go in the opposite direction of 

our hypothesis in the same way as it happened with the deal advisor measure. The explanation 

could be that the target companies with high average trading volumes in absolute terms also 

tend to be the large companies which also typically have a high number of deal advisors. 

Therefore, this dummy variable could be reflecting some of the same mechanism that is at play 

for the deal advisor variable and therefore it is significant when it is regressed on its own, but 

not when it is regressed as part of the models. Therefore, we believe further research is needed 

in order to make more solid inference on this matter and we therefore do not assess the volume 

in absolute terms to be a universal indicator of where to focus enforcement efforts. 

 

H. 2G: Illegal insider trading is more likely to occur when the leakage variable increases: 

In our endeavors to achieve an understanding of whether private information spreads 

throughout time leading to more transactions (volume) and ultimately more illegal insider 

trading (CAR), we construct the leakage variable. The leakage variable is expected to have a 

positive relationship with CAR. When we test this hypothesis, our results have a clear direction, 

as the measure has a positive relationship with CAR significant at a 0.1% confidence level 

across all models. To be more specific the coefficient range between 0.0196 and 0.229 across 
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models. This indicates that when the leakage variable increases with one the CAR should be 

expected to increase with about 2% on average. When we regress the leakage variable as the 

single variable on CAR the leakage variable has an adjusted R-square of 0.3615, which is by 

far the largest of all variables. We see this as a firm indication that the leakage variable is 

prescriptive for the existence of illegal insider trading in relation to a future potential takeover. 

Furthermore, it seems to be plausible that private information spreads continuously throughout 

time as the informed trading network theory also predicts. Moreover, this leakage variable is a 

relevant to the Danish FSA’s monitoring of the Danish stock market, should they not already 

apply a similar technique. 

 

H. 2H: Illegal insider trading is less likely to occur in the period after the Financial Crisis: 

Finally, based on research about the changes in returns after financial crises, we investigate 

whether the Financial Crisis has any influence on the intensity of informed trading in the 

Danish stock market generally. Furthermore, a significant result for this dummy variable could 

indicate if the intensity of informed trading has significantly changed over the course of the 20 

years analyzed. In testing this hypothesis, we do not achieve any significant results, but the 

results are however consistently negative across our regressions. It could therefore perhaps be 

the case that there on average has been a minor drop in the intensity of informed trading in the 

Danish stock market, but we are far from a firm conclusion in this respect. 

7.2 Proven cases of illegal insider trading in Denmark 

Having concluded from our empirical analysis that there is pervasive evidence of informed 

trading in the Danish stock market, we now want to create robustness around our results by 

digging into specific cases. Doing this, we present a few cases that serve this purpose. The 

cases are generally divided into two different types: those where there were specific attempts 

to hide insider trading, and those where there were private information spreading through 

networks. 

 

7.2.1 Cases with specific attempts to hide insider trading 

An overarching trend we see with many cases is the attempt to hide insider trading through 

various creative measures. One such example is seen with Martin Gruppen in 1999. Here, the 

founder of Martin Gruppen, a company manufacturing lighting equipment, purchased shares 
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in Martin Gruppen through his children’s company. The founder was well aware that Martin 

Gruppen was pending to be acquired by Schouw & Co. and therefore he was in possession of 

private information at the point in time of the trade (Bøgh, 2000). Later, he also tried to 

purchase shares through his brother’s company, but he was unsuccessful because there simply 

were no more shares for sale in the market. Thus, the founder tried to hide his purchases using 

his relatives, likely in an attempt to go unnoticed. Furthermore, as the founder had the intension 

of buying shares even though none were available, the example goes against our hypotheses 

stating that informed trading happens when volume is high. This looks like an exception to the 

rule indicated by the regression results and even though this is a single observation, we need to 

have this in mind when constructing a future enforcement process. Another case where the 

informed trader took measures to hide trades was in the Novo Nordisk case of 2008. Here an 

investor relations manager attempted to hide a number of transactions, prior to a material 

announcement, by purchasing shares through his friend’s company in Anguilla. Even though 

this case did not involve intentions of a company takeover, it still creates robustness around the 

informed trading network theory and the incentive structure for conducting illegal insider 

trading across borders. 

As the above cases show, people who possess private information might find creative ways to 

act on it. Therefore, the typical enforcement procedure of simply matching insider lists with 

the people registered on suspicious transactions is not necessarily enough when screening for 

potential suspects. Rather, it seems to be important to focus on the family and friends of the 

people on the insider list, while also making sure that it is not only domestic trades that are 

under surveillance but also those that are done from abroad. This is in line with the study by 

Ahern (2017) who found that indeed family and friends made up a substantial part of insider 

networks as well as the study of Tamersoy and colleagues (2014), which showed that about 7% 

of the directly connected informed traders in the networks share the same last names. Further, 

the cases also touch on the point that illegal insider trading conducted by foreigners is more 

likely to occur, as it is harder to enforce legislation on foreigners. 

 

7.2.2 A case of illegal insider trading from our samples 

In order to reach further insights around illegal insider trading in the Danish stock market prior 

to takeovers of listed companies, we now take a closer look at a case from our samples where 

illegal insider trading was detected and legally sentenced. 
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The case below serves as an example of leak of private information that is passed on through 

networks. This case is also part of our adjusted sample and more specifically it is the Danske 

Bank acquisition of RealDanmark. This case received extensive media coverage as it formed 

several high profile illegal insider trading incidents (Jørgensen, 2008). It all began with a board 

member of RealDanmark who passed on information about the pending takeover to the 

chairman of the Danish Finance Association (Finansforbundet). This information included 

specific details of the merger such as the announcement date and the stock exchange ratio. The 

chairman of Finansforbundet then passed this information on to a number of leading employees 

who then took advantage of this information by purchasing a number of RealDanmark shares 

just before the announcement. These trades became highly profitable when Danske Bank 

announced the 70% premium they were willing to pay for RealDanmark (Rosenbak, 2001). 

The takeover also shaped another incident, when a board member of Topdanmark also came in 

possession of private information about the pending takeover and purchased RealDanmark 

shares prior to the takeover announcement. Both incidents brought along prison sentences. This 

RealDanmark case is relevant as it resembles the previous work of Ahern (2017) who found 

that, on average, private information from deal advisors reached investors after three links in 

their personal networks. The RealDanmark case is an example of insider information flowing 

through networks, and in the incidence involving Finansforbundet the private information 

reached the recipient within three links in the network. Therefore, the case confirms the 

importance of studying the people on the insider list as well as their networks when designing 

an enforcement process. Thus, the FSA could benefit from mapping out all linkages in the 

relevant networks and be aware that private information might flow through these channels. 

Furthermore, the relatively large premium of 70% should be noted from this case. We know 

from previous research that the incentive structure around informed trading is influenced by 

the potential upside of acting on private information. This case confirms that logic and calls for 

further investigations as to whether there is a relationship between deal premium size and 

illegal insider trading. 

As mentioned previously, the RealDanmark transaction was part of both the traditional and 

adjusted sample. Interestingly, we found that there was a run-up in the stock price before the 

event date for this specific observation. The stock price run-up starts with a CAR of around 2% 

ten days before the takeover and ends at a CAR of 10.8% the day before the event date. Thus, 

the run-up in the share price of RealDanmark indicates that information has leaked to the 

market before the takeover announcement, which indeed was confirmed by the incidents 
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outlined above. The same goes for the abnormal volume of the stock. There were abnormal 

volumes on the days -24, -19, -16, and -12 before the takeover was announced. This is an 

interesting result as all these days are before the information was leaked trough 

Finansforbundet. This could indicate that someone else in the market knew about the pending 

takeover and acted on it prior to the Finansforbundet incident. Either way, the fact that there 

was both abnormal returns, as well as abnormal volume in the RealDanmark stock before the 

takeover, provides an interesting case study that supports the theory and our approach to 

creating evidence. The case creates a direct link between the statistics of the stock behavior 

and the actual illegal insider trading lawsuits which were won in court by SØIK. Furthermore, 

exploring the fact that abnormal volume was present prior to the proven illegal insider trading 

of RealDanmark, could indicate that there are insider traders making transactions at an early 

point in time prior to the event date like the theory also indicates above. Later, in the event 

window it looks like private information is increasingly leaking leading to more consistently 

positive ARs. Based on the above observations, one could hypothesize that the early informed 

traders leak their private information on purpose. The argument for this is that they are 

incentivized to do so after they have carried out their own trades in order to be “hidden in the 

shadows” of the later insider traders who might not be as capable of hiding themselves due to 

higher buying competition in the market. Altogether the RealDanmark case creates some 

robustness around the existing theory as well as our empirical findings. 

Figure 10 – Comparison of AR and AV, RealDanmark 
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7.2.3 Preliminary conclusions on proven illegal insider cases 

Concluding on the walk-through of the above cases we observe an example of a direct link 

between the behavior of a stock prior to the event date and proven illegal insider trading. This 

we observe from the evidence of run-up in the share price and abnormal volume in the case of 

RealDanmark where illegal insider trading was proven legally. Furthermore, in the Novo 

Nordisk case, we observe an example supporting that there seems to be an incentive to conduct 

informed trading across borders rather than domestically. This highlights the importance of 

studying foreign actors in the Danish stock market. Moreover, the case of RealDanmark 

presents an example of a situation where information flows through an informed trading 

network as it happens in the RealDanmark case. This confirms the previous studies as well as 

our empirical findings of the leakage variable and AV. Furthermore, it highlights to importance 

of studying the social networks of people on the insider list when performing illegal insider 

trading enforcement. 

7.3 Development of illegal insider trading in Denmark 

Moving on from the above discussions, the following section will look into the historical 

development and current situation of illegal insider trading in Denmark in the light of the 

inferences made so far. 

 

7.3.1 The Danish market for corporate control and illegal insider trading cases 

The Danish FSA keeps statistics on the level of illegal insider trading cases in Denmark which 

are depicted in Figure 11 and Figure 12 below (Finanstilsynet, 2018). As of now, it is the 

responsibility of the Danish FSA to carry out surveillance of the Danish stock market, identify 

potentials cases of infringement, and report to the SØIK if they believe there are any potential 

incidences of illegal insider trading which need further investigation. When looking into the 

data published by the Danish FSA, it is interesting to notice the development in the amount of 

potential cases of illegal insider trading since 2007 (Figure 11). There has been an increase 

from 33 potential insider trading cases in 2007 to 95 in 2017, an increase of 287% over 10 

years. On the other hand, when it comes to the development in illegal insider trading cases 

handed over to SØIK, the development is without a clear tendency and is not mirroring the 

development in the number of potential cases (Figure 12). In 2017, an all-time low was reached 

with zero cases of illegal insider cases being handed over to SØIK. This stands in sharp contrast 
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to the years around the Financial Crisis where there was a total of 19 and 20 illegal insider 

trading cases was being handed over to SØIK in 2008 and 2009 respectively. It is interesting 

to notice that the highest amounts of cases handed over to SØIK were during the Financial 

Crisis. This coincides with the fact that in our samples, there were almost no takeover offers 

during 2009 and 2010. This tells us that the insider trading cases that were being raised in these 

years were likely not related to takeovers of listed companies but rather dealt with other private 

information regarding the stocks. Another interesting fact is the low number of cases handed 

over to SØIK in recent years. This creates a situation where we observe an increase in takeover 

of listed companies relative to the Crisis period together with an increase in established 

potential cases. However, at the same time there is a decrease in the number of cases handed 

over to SØIK. The reason for this development could perhaps be found in the previous 

mentioned internationalization of stock markets, which create an issue of cross-border 

enforcement. If that is the case, then there is an urgent need of establishing more effective 

cross-border enforcement process among national FSAs. 

 

7.3.2 Interview with the Danish FSA 

In our endeavor to answer some of the questions that arose on why we are seeing fewer cases 

being handed over to the SØIK, we went to the source and did an interview with a 

representative from the Danish FSA. The representative's explanation for the development was 

that one could not make any inferences based on the statistics as it varied wildly from year to 

year how many cases were handed over to SØIK (Rasmussen, 2018). The representative 

mentioned that it was often extremely hard to gather strong enough evidence around a case for 

it to be appropriate to hand over to the SØIK. Often it was hard to establish a connection 

between people on the insider lists and the people performing suspicious transactions. And as 

handing over a case to the SØIK potentially could have big personal consequences for the 

suspects in the case, the FSA needs a firm set of indications before they hand over any cases. 

The representative argued that it is a fine line balancing between when there was enough 

information to file a lawsuit and that was why there could be many cases reported to the SØIK 

in one year and almost none in the next (Rasmussen, 2018). Furthermore, the representative 

told that in cases of potential foreign illegal insider trading, there was a bottleneck in gathering 

information, which validates the point previously presented around international enforcement 

challenges. The representative told that sometimes it takes more than a month to receive 
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requested information from a foreign FSA and if you later need additional information this 

process starts over. Finally, we discussed the potential of digital technologies as enhancing 

measures in the enforcement process. The representative told us that the FSA in the UK is in 

the process of applying artificial intelligence, but this is not an area which the Danish FSA has 

looked into at this moment in time (Rasmussen. 2018). 

Altogether, the interview with the Danish FSA creates robustness around the inference that 

foreign informed traders face a relatively attractive incentive structure towards acting on 

private information. Also, there seems to be a need for support in judging whether cases should 

be handed over to the SØIK, perhaps through the introduction of digital technology as it is the 

case in the UK. This could be through better and more data or a better way of making 

assessments. However, during the interview the representative was not able to give sound 

reasons for why the number of cases handed over to the SØIK is not mirroring the increase in 

potential illegal insider cases established. 

Figure 11 – Potential cases of informed trading, SØIK 
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Figure 12 – Cases handed over to SØIK from the Danish FSA 
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7.4.1. Characteristics of suspicion based on this study 

Considering the results in our study there are several characteristics which, when present, seem 

to make informed trading more likely to occur. Here we should mention the number of advisors 

on a potential acquisition, the presence of abnormal volume and abnormal returns, whether the 

acquirer is foreign and the leakage variable. Some of these measures are based on publicly 

available data such as the abnormal volume, abnormal return and the leak variable. These three 

measures could be applied even before a rumor of a potential takeover is present and thus give 

real-time indications as to where the FSA’s focus should be directed. To be more concrete, 

these measures could theoretically provide the FSA with a list of suspects at an early point in 

time and thus increase the chances of a successful investigation. Furthermore, these measures 

could give indications of illegal insider trading in fashions other than the one of stock purchase 

prior to a potential upcoming takeover, which is the case in point in this study. The parameters 

of the number of advisors and whether the acquirer is foreign will not be publicly available 

until the deal intentions are formally announced or a rumor specifies it. Therefore, these 

measures are only useful after the event has occurred. However, these measures could still be 

useful in prioritizing cases of potential informed trading.   

 

7.4.2. Automated and standardized system of data exchange among national FSAs 

As it turns out that the stock price run-up seems to be on average approximately 4% higher for 

cases with a foreign acquirer coupled with the existing bottleneck in collecting FSA data 

across-borders, it seems like a must to create a somewhat automated data exchange system 

among national FSAs. Madura & Marciniak (2014b) also find that such collaboration systems 

across-borders decreases the presence of illegal insider trading. While the EU legislation 

requires that cross-border data exchange takes place when necessary, there are no requirements 

in terms of speed or quality of the exchange. Therefore, the data exchange requirement might 

not be enforced in an effective way (EU 596/2014). For that reason and considering the 

upcoming Brexit, it is important that the Danish FSA make sure to agree on efficient processes 

for data exchange across-borders. This would be instrumental for fighting against the current 

incentive structure of foreign informed traders, and for improving the protection of legal traders 

in the Danish stock market. While working preventively on the foreign traders, more efficient 

processes might also further motivate and enable the Danish FSA staff to better pursue cases 
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of foreign trades, as they would not have to wait a month for the next necessary piece of 

information. 

 

7.4.3. The potential of digital enhancement of the enforcement processes 

Through our theoretical framework, previous studies, our empirical study, and our interview 

with the FSA representative, we have found that it is important to have information around the 

networks of the key people in an illegal insider trading investigation. Furthermore, there seems 

to be a large human factor at play when deciding on potential cases, which perhaps could be 

improved by some digital enhancement. For those reasons, we now discuss the potential of 

robotics and artificial intelligence in an enforcement context. 

When it comes to collection, monitoring, screening and assessment of data in situations where 

you are able to define ‘what good looks like’, digital technologies are becoming increasingly 

valuable. For instance, if you want to collect data without human judgement and mistakes, 

software robotics can be of great utility. A concrete example of an application relevant to 

preventing informed trading, is the task of gathering network data of the key suspects in the 

investigation. Here, it would be the people present on the insider list as well as the people who 

made suspicious transactions prior to a material event. In this process, software robots would 

compile a list of all relations available on social media and other digital sources. The 

advantages of using a robot is the speed, quality, cost and non-judgement of it. These two sets 

of lists should then be matched against each other and thus create a short list of potential private 

information leakage channels. The channels from people on the insider list to the people who 

made suspicious transactions prior to a material event, will create better data foundation for the 

case handover decision process. Thereby, there is a concrete improvement option for the 

Danish FSA in adopting robotics. When moving from data gathering and into monitoring, 

screening and assessing cases, the artificial intelligence technology becomes relevant. The 

capability of finding patterns and correlations in data which go beyond the abilities of the 

human intelligence, is helpful in monitoring and screening of stock market transactions but 

also in the assessment of the likelihood of informed trading being present. To be more concrete, 

this could for example be in relation to which days seem to be especially likely to have illegal 

insider trading transactions as well as how the people behind the suspicious transactions relate 

to the people on the insider lists. Having a super human assessment of what trading days are 

more interesting, together with what specific traders are likely to have possessed private 
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information prior to their trades, would help identify and prioritize potential suspects and thus 

make the monitoring and investigation more focused. Furthermore, it would serve as an 

objective judgement tool for deciding whether cases should be handed over to SØIK. Today, 

the last step in the Danish FSA’s procedure before handing over a case to SØIK, is that the 

board of the FSA has to vote unanimously for handing over the case (Rasmussen, 2018). This 

step, to some extent relies on the gut-feelings of the board members based on the material 

presented to them by the FSA staff. In the future however, one could envision that an artificial 

intelligence would provide qualified input, and thus increase the level of confidence for the 

handover decision. Yet, such a situation may lie quite some years into the future, as the 

decisions about initiating special investigations potentially can harm an innocent person. Thus, 

for such a decision to be made based on a machine’s assessment, probably needs a very high 

level of historical assurance about the predictive power of such a machine. In refining an 

artificial intelligence, the findings from our regression analysis together with historical data 

from the Danish FSA and other FSAs will serve as a beneficial foundation of defining ‘what 

good/suspicious looks like’. 

7.5 Limitations and suggestions for future research 

The stock price run-up analysis method, applied in this study, assumes that it is possible to 

identify the effect of illegal insider trading in the stock price by screening for several noise 

creating events. However, it is impossible to perfectly isolate this effect which, among other 

things elaborated below, constitute limitations to the results of our study and call for further 

investigation in future research.  

When conducting a stock price run-up analysis, with AR and AV as proxies for illegal insider 

trading, there is a limitation since it is not possible to completely isolate the illegal insider 

trading effect from the uninformed market anticipation effect. Even though this implication is 

addressed by screens, it is still possible that the run-up consists entirely of natural and perfectly 

legal speculation in the market. To this comes that there are external factors, which can have 

an impact on both the target companies’ stock prices directly and indirectly through the market. 

These factors could for example be sudden cyclical changes, changes in interest rate, changes 

in regulation, or unexpected changes in specific resource prices. These events can influence the 

movement of the stock prices and thus potentially create false indications of illegal insider 

trading as well as the opposite. Furthermore, this study has a limitation in relation to 

establishing inference about the actual presence of illegal insider trading prior to takeovers in 

Denmark as of today. This is the case since the observations are collected from a period 
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covering 20 years from January 1998 up until and including December 2017. Throughout this 

period changes have happened to the illegal insider trading legislation and enforcement in 

Denmark, which might have changed the incentive structure of illegal insider trading. 

Furthermore, the level of technology in investigation has increased, making it even harder to 

hide as an illegal insider trader. On the contrary, as it was also highlighted above, the 

internationalization of stock markets increases the probability that foreign illegal insider traders 

are active in the Danish market to a further extent than what was the case 10, 20 years ago. 

Another implication is concerned with our sample sizes. According to a paper by Krejcie and 

Morgan (1970) a population of 220 requires a sample size of at least 140 observations when 

considering a 5% confidence level. For this reason, the number of observations in our samples 

are sub-standard due to the extensive number of screens performed. Our limited amount of 

observations increases the chances of the results simply occurring by coincidence or due to 

uncovered factors. Therefore, further studies, with larger samples based on an extended but 

similar population, are needed in order to make more firm conclusions. Additionally, some of 

the target company stocks in the sample are fairly illiquid, which means that the prices of the 

stocks are less informative. This creates some issues for our abnormal return measure that relies 

on a CAPM estimation and thus the results sensitivity to stock illiquidity could ultimately 

tarnish the credibility of our results. Yet another factor which challenges the interpretation of 

the results of this study is that the pre-event date run-ups are measured over arbitrary time 

periods from 10 to 30 trading days. Even though these periods are supported by theory and 

previous research, it could be the case that they are either too long or too short for the 

observations in general. Moreover, when looking into the descriptive statistics, the year of 2000 

accounted for the most observations with 16.0% for the adjusted sample. This number is a 

natural result of the so-called “.com”-bubble and the resulting intensity in company takeovers 

at the time. Such unusual times of economic activity could bring a contaminating effect to the 

results in our analysis, which we do not control for. For this reason, future studies should take 

this into account when making general inferences about illegal insider trading over longer 

periods of time. When it comes to more concrete characteristics making informed trading more 

likely to occur, there could be some potential findings within the size of the deal premium. This 

is the case as we find it to have a potential impact on the incentive structure of the informed 

traders. Furthermore, we also suggest that further inquiry is made with respect to the dispersion 

of private information in smaller stock markets like the Danish. Such further studies should 

seek to identify potential dynamics that can explain our result of a negative relationship 

between the number of deal advisors and illegal insider trading. 
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8 Conclusion 

In this thesis we set out three specific research questions within the field of illegal insider 

trading in Denmark. Regarding our first research question, we can conclude that there is 

relatively firm evidence of illegal insider trading being pervasively present in the Danish stock 

market prior to situations of takeovers of public companies. This is based on persistent results 

in our stock run-up analyses of both stock price and trading volume of target companies. This 

conclusion is in line with what the theory predicts as well as what many scholars have 

concluded for various other geographies before us. Building upon our answer for the first 

research question, we move on to make inferences around when the conduct of illegal insider 

trading is more likely to occur. As it turns out, our analysis indicates relationships between 

illegal insider trading and several different event characteristics. We find strong evidence that 

the development in relative trading volume over time, defined by the leakage variable and the 

abnormal volume, has explanatory power for when illegal insider trading is likely to occur. 

Furthermore, the number of deal advisors attached to a potential takeover yielded an interesting 

result as it was opposite to what the theory and previous studies would suggest. While we give 

a possible explanation for this result, it still calls for further research of how the informed 

trading incentives might differ for relatively small stock markets like the Danish. Finally, we 

find an indication that takeovers with foreign acquirers have an increased likelihood of illegal 

insider trading occurring. This is in line with what the theory and prior studies predict and thus 

together with the above characteristics serve as beneficial input for the enforcement of illegal 

insider trading in the future. The former bridges to our third and final research question 

concerning what the identified dynamics of illegal insider trading mean for the future 

prevention of such unlawful conduct. Here we draw up several concrete initiatives based on 

the findings in the study, which should be considered by the Danish FSA when designing their 

work processes going forward. These initiatives revolve around three main areas. The first area 

being the adoption of the event characteristics found based on theory, prior studies, and the 

empirical analysis in this study. The second area deals with the speed and ease of investigation 

through a closer and more efficient collaboration across national FSAs. And finally, the third 

area highlights the potential of introducing modern digital technologies in order to circumvent 

current challenges and enhance human assessments made in the FSAs endeavor to prevent 

illegal insider trading. 
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Appendix 
 

Table 13 – List of target companies, traditional sample 

Target Year Advisors Foreign Cash/stock 
Included in 
alternative 
AR measure 

Aarhus Elite 2002 2 1 1 Yes 
Aarhus United 2005 6 1 0 No 
Affitech 2011 3 1 1 No 
Albani Bryggerierne 2000 1 0 1 Yes 
Berlin IV 2015 4 1 1 Yes 
BHJ 2004 4 1 1 Yes 
BoConcept Holding 2016 4 0 1 Yes 
Britannia Invest 2002 1 0 1 No 
Brødrene Hartmann 2011 4 1 1 Yes 
Brøndbyernes IF Fodbold 2016 2 0 1 No 
C.W. Obel 2000 1 0 1 Yes 
Cemat 2000 0 0 1 No 
Cemat 2016 1 1 1 No 
Chemitalic 2003 2 0 1 Yes 
Color Print 2006 4 0 1 Yes 
Columbus 2004 2 0 1 Yes 
Columbus IT Partner 2010 0 0 1 Yes 
Copenhagen Network 2016 0 0 1 Yes 
Crisplant 1999 5 1 1 Yes 
D/S Norden 2002 6 0 1 Yes 
DAI Holding 2001 1 0 1 Yes 
Damgaard 2000 4 0 0 Yes 
Danisco 2011 11 1 1 Yes 
Danske Trælast 2003 4 1 1 Yes 
DiBa Bank 2013 2 0 1 Yes 
Dicentia 1999 1 0 1 No 
EDB Gruppen (EG A/S) 2008 5 0 1 Yes 
EjendomsSelskabet Norden 2000 0 0 1 Yes 
Exiqon 2016 5 1 1 Yes 
Expedit 2017 2 1 1 Yes 
FIH 1999 4 0 1 Yes 
FORAS Holding 2005 6 1 1 Yes 
G. Falbe-Hansen 2004 1 0 1 Yes 
GrønlandsBANKEN 2004 5 0 0 Yes 
Hoffmann & Sønner 2000 1 1 1 Yes 
Inwear Group 2001 3 0 1 Yes 
ISS 2004 15 1 1 No 
JAMO 2001 2 1 1 Yes 
Jensen & Møller Invest 2012 1 0 1 Yes 
Jeudan 2012 3 0 1 No 
Junckers Industrier 2004 3 0 1 Yes 
Keops 2005 0 1 1 Yes 
Keops 2007 4 1 1 Yes 
Københavns Lufthavne 2005 5 1 1 Yes 
Københavns Lufthavne 2017 5 1 1 No 
Kompan 2005 2 1 1 Yes 
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Land & Leisure 2016 5 1 1 Yes 
Maconomy 2010 6 1 1 Yes 
Marius Pedersen 1999 2 1 1 Yes 
Mols-Linien 2015 4 0 1 Yes 
Monberg & Thorsen 2000 0 1 1 Yes 
Navision 2002 12 1 1 Yes 
NEG Micon 2003 7 0 0 Yes 
Netop Solution 2010 1 0 1 No 
Nets 2017 13 1 1 Yes 
Network Capital Group Holding 2017 0 0 1 Yes 
Nørresundby Bank 2014 6 0 0 Yes 
Össur hf. 2012 0 0 1 No 
Park Street Nordicom 2016 2 1 1 No 
Potagua FLS 2006 3 0 1 Yes 
Radiometer 2003 6 1 1 Yes 
Ratin 2000 6 1 0 Yes 
Rationel Vinduer 1999 0 0 1 Yes 
RealDanmark 2000 6 0 0 Yes 
Regional Invest Fyn 2002 0 0 1 Yes 
Renewagy 2008 1 1 0 Yes 
Royal Scandinavia 2000 3 0 1 No 
Samson Group 2003 1 0 1 Yes 
Satair 2011 7 1 1 Yes 
Sophus Berendsen 2002 5 1 1 Yes 
Spæncom 2007 1 0 1 No 
Sparbank 2012 4 0 0 Yes 
Sparekassen Faaborg 2013 3 0 1 Yes 
Sparekassen Hvetbo 2012 0 0 1 Yes 
Stylepit 2015 2 0 1 Yes 
System B8 Møbler 2000 2 0 1 No 
TDC 2005 18 1 1 Yes 
Tivoli 2000 1 0 1 Yes 
Topdanmark 2016 5 1 1 Yes 
TopoTarget 2014 15 1 0 Yes 
Udviklingsselskabet af 
01.08.1975 2005 0 0 1 

No 

United Plantations Africa 2004 1 1 1 No 
U-SEA Bulk Shipping 2010 3 1 1 Yes 
Vejen Trælasthandel 2003 1 0 1 Yes 
Vestfyns Bank 2013 2 0 0 No 
Vestjysk Bank 2017 1 0 1 No 
Vest-Wood 2002 3 0 1 Yes 
Victoria Properties 2006 0 0 1 No 
Victoria Properties 2016 0 0 1 No 
Walls 2000 0 0 1 No 
Walls 2006 2 0 1 No 
Walls 2010 0 0 1 No 
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Table 14 – List of target companies, adjusted sample 

Target Year Advisors Foreign Cash/stock 
Included in 
alternative 
AR measure 

Aarhus United 2005 6 1 0 No 
Albani Bryggerierne 2000 1 0 1 Yes 
Berlin IV 2015 4 1 1 Yes 
BoConcept Holding 2016 4 0 1 Yes 
Brødrene Hartmann 2011 4 1 1 Yes 
Brøndbyernes IF Fodbold 2016 2 0 1 No 
C.W. Obel 2000 1 0 1 Yes 
Columbus 2004 2 0 1 Yes 
Columbus IT Partner 2010 0 0 1 Yes 
Crisplant 1999 5 1 1 Yes 
Damgaard 2000 4 0 0 Yes 
Danisco 2011 11 1 1 Yes 
Danske Trælast 2003 4 1 1 Yes 
DiBa Bank 2013 2 0 1 Yes 
EDB Gruppen (EG A/S) 2008 5 0 1 Yes 
EjendomsSelskabet Norden 2000 0 0 1 Yes 
Exiqon 2016 5 1 1 Yes 
FIH 1999 4 0 1 Yes 
Inwear Group 2001 3 0 1 Yes 
ISS 2004 15 1 1 No 
JAMO 2001 2 1 1 Yes 
Jeudan 2012 3 0 1 No 
Keops A/S 2005 4 1 1 Yes 
Keops A/S 2007 0 1 1 Yes 
Københavns Lufthavne 2005 5 1 1 Yes 
Københavns Lufthavne 2017 5 1 1 No 
Maconomy 2010 6 1 1 Yes 
Mols-Linien 2015 4 0 1 Yes 
Monberg & Thorsen 2000 0 1 1 Yes 
Navision 2002 12 1 1 Yes 
NEG Micon 2003 7 0 0 Yes 
Netop Solution 2010 1 0 1 Yes 
Nets 2017 13 1 1 Yes 
Nørresundby Bank 2014 6 0 0 Yes 
Potagua FLS 2006 3 0 1 Yes 
Radiometer 2003 6 1 1 Yes 
Ratin 2000 6 1 0 Yes 
RealDanmark 2000 6 0 0 Yes 
Renewagy 2008 1 1 0 Yes 
Satair 2011 7 1 1 Yes 
Sophus Berendsen 2002 5 1 1 Yes 
Spæncom 2007 1 0 1 No 
Sparbank 2012 4 0 0 Yes 
Stylepit 2015 2 0 1 Yes 
TDC 2005 18 1 1 Yes 
Tivoli 2000 1 0 1 Yes 
Topdanmark 2016 5 1 1 Yes 
TopoTarget 2014 15 1 0 Yes 
Vestjysk Bank 2017 1 0 1 No 
Vest-Wood 2002 3 0 1 Yes 
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Table 15 – Year distribution 

Year Traditional 
sample 

 Adjusted sample 

1998 0.0%  0.0% 
1999 5.4%  4.0% 
2000 14.1%  16.0% 
2001 3.3%  4.0% 
2002 7.6%  6.0% 
2003 6.5%  6.0% 
2004 7.6%  4.0% 
2005 8.7%  10.0% 
2006 4.3%  2.0% 
2007 1.1%  2.0% 
2008 2.2%  4.0% 
2009 0.0%  0.0% 
2010 5.4%  6.0% 
2011 4.3%  6.0% 
2012 5.4%  4.0% 
2013 3.3%  2.0% 
2014 2.2%  4.0% 
2015 3.3%  6.0% 
2016 9.8%  8.0% 
2017 5.4%  6.0% 

 

Table 16 – Post-crisis observations 

Year Traditional 
sample 

 Adjusted sample 

Pre-crisis 60.9%  58.0% 
Post-crisis 39.1%  42.0% 

 

Table 17 – Other control variables 

Year Traditional 
sample 

 Adjusted sample 

Foreign 41.3%  50.0% 
Cash 88.0%  82.0% 
Volume >10m 14.1%  26.0% 

 

Table 18 – Explanatory variables, traditional sample 

Variable Average St. dev. Min Max 
Leakage 1.268 2.076 0.000 17.023 

CAV (-30; -1) 0.015 0.041 0.000 0.330 
No. advisors 3.337 3.515 0.000 18.000 

Market value 3,239,299,732 8,835,762,420 2,020,000 59,572,830,111 
Market value (ln) 19.816 2.202 14.519 24.810 
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Table 19 – Explanatory variables, adjusted sample 

Variable Average St. dev. Min Max 
Leakage 1.537 2.609 0.121 17.023 

CAV (-30; -1) 0.054 0.062 0.000 0.249 
No. advisors 4.680 4.063 0.000 18.000 

Market value 5,364,623,809 11,477,069,590 25,222,889 59,572,830,111 
Market value (ln) 20.912 1.772 17.043 24.810 

 

 

Table 20 – Cumulative Abnormal Returns, traditional sample, classic measure  

CAR N Average St. dev. Min Max 
CAR (-30; -1) 92 8.53% 0.362 -0.588 3.035 
CAR (-20; -1) 92 5.47% 0.261 -0.603 1.993 
CAR (-15;1) 92 3.76% 0.207 -0.602 1.508 
CAR (-10; -1) 92 3.26% 0.157 -0.526 1.028 
CAR (-5; -1) 92 1.66% 0.111 -0.342 0.490 
CAR (-1; -1) 92 0.44% 0.059 -0.347 0.124 
CAR (-10;10) 92 14.26% 0.372 -0.785 2.123 
CAR (-1;1) 92 9.07% 0.208 -0.771 0.771 
CAR (-10;0) 92 10.95% 0.225 -0.529 1.116 

 

 

Table 21 – Cumulative Abnormal Returns, traditional sample, market measure 

CAR N Average St. dev. Min Max 
CAR (-30; -1) 92 4.02% 0.182 -0.688 0.679 
CAR (-20; -1) 92 2.65% 0.163 -0.672 0.710 
CAR (-15;1) 92 1.59% 0.137 -0.639 0.543 
CAR (-10; -1) 92 1.81% 0.119 -0.551 0.519 
CAR (-5; -1) 92 0.77% 0.103 -0.365 0.407 
CAR (-1; -1) 92 0.22% 0.058 -0.355 0.124 
CAR (-10;10) 92 11.57% 0.298 -0.815 1.486 
CAR (-1;1) 92 8.63% 0.208 -0.786 0.753 
CAR (-10;0) 92 9.22% 0.199 -0.566 0.812 

      
 

Table 22 – Cumulative Abnormal Returns, traditional sample, alternative measure 

CAR N Average St. dev. Min Max 
CAR (-30; -1) 66 10.39% 0.401 -0.313 3.035 
CAR (-20; -1) 66 8.42% 0.272 -0.243 1.993 
CAR (-15;1) 66 7.60% 0.212 -0.158 1.508 
CAR (-10; -1) 66 6.44% 0.156 -0.238 1.028 
CAR (-5; -1) 66 3.56% 0.113 -0.308 0.490 
CAR (-1; -1) 66 1.58% 0.047 -0.242 0.124 
CAR (-10;10) 66 21.75% 0.338 -0.785 2.123 
CAR (-1;1) 66 14.63% 0.201 -0.771 0.771 
CAR (-10;0) 66 18.67% 0.203 0.000 1.116 
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Table 23 – Cumulative Abnormal Returns, adjusted sample, classic measure 

CAR N Average St. dev. Min Max 
CAR (-30; -1) 50 9.20% 0.181 -0.255 0.489 
CAR (-20; -1) 50 9.75% 0.147 -0.226 0.518 
CAR (-15;1) 50 8.52% 0.128 -0.141 0.516 
CAR (-10; -1) 50 8.81% 0.109 -0.124 0.505 
CAR (-5; -1) 50 6.64% 0.099 -0.260 0.394 
CAR (-1; -1) 50 2.95% 0.042 -0.049 0.203 
CAR (-10;10) 50 16.01% 0.260 -0.536 0.838 
CAR (-1;1) 50 10.17% 0.176 -0.439 0.594 
CAR (-10;0) 50 16.78% 0.168 -0.048 0.618 

 

Table 24 – Cumulative Abnormal Returns, adjusted sample, market measure 

CAR N Average St. dev. Min Max 
CAR (-30; -1) 50 9.46% 0.177 -0.243 0.582 
CAR (-20; -1) 50 10.04% 0.146 -0.236 0.557 
CAR (-15;1) 50 8.77% 0.132 -0.183 0.543 
CAR (-10; -1) 50 9.02% 0.112 -0.078 0.519 
CAR (-5; -1) 50 6.41% 0.103 -0.292 0.407 
CAR (-1; -1) 50 2.95% 0.042 -0.049 0.209 
CAR (-10;10) 50 16.31% 0.261 -0.607 0.849 
CAR (-1;1) 50 10.15% 0.178 -0.465 0.623 
CAR (-10;0) 50 17.01% 0.168 -0.075 0.621 

 

Table 25 – Cumulative Abnormal Returns, adjusted sample, alternative measure 

CAR N Average St. dev. Min Max 
CAR (-30; -1) 43 10.99% 0.182 -0.255 0.489 
CAR (-20; -1) 43 11.75% 0.147 -0.226 0.518 
CAR (-15;1) 43 10.30% 0.126 -0.141 0.516 
CAR (-10; -1) 43 10.33% 0.109 -0.124 0.505 
CAR (-5; -1) 43 7.54% 0.101 -0.260 0.394 
CAR (-1; -1) 43 3.29% 0.044 -0.049 0.203 
CAR (-10;10) 43 21.73% 0.216 -0.168 0.838 
CAR (-1;1) 43 13.71% 0.148 -0.106 0.594 
CAR (-10;0) 43 19.86% 0.161 0.008 0.618 
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