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Abstract 

Mergers and acquisitions (M&A) as a growth strategy is risky, and often comes with the promise of 

sizable synergies that justify the vast premiums paid to target’s shareholders. However, the stock price 

reaction is often not in line with the expectations. Consequently, finance and economics scholars have 

studied value creation from mergers and acquisitions for decades. As similar research in the Nordics is 

limited, we want to extend the body of research by investigating the abnormal returns achieved from 

mergers and acquisitions and the firm-specific drivers. 

 

We carry out an extensive investigation to measure the short-term value effect of M&A announcements 

for bidder’s and target’s shareholders. For this purpose, we apply the event study methodology and track 

the abnormal return upon announcement. Next, to address possible firm-specific value drivers, we 

conduct cross-sectional regression analyses. Our data set include M&A announcements from publicly 

listed companies on either of the Nordic stock exchanges from 1995-2014. The final sample consists of 

111 bidder and 73 target announcements, in which we study value creation. When we exclude financial 

institutions to analyze value drivers, the sample includes 85 bidder and 55 target events.  

 

Our results are summarized as following: (1) Acquirer’s shareholders earn no significant return upon 

announcement of a transaction. However, target’s shareholders benefit extensively from being acquired. 

Both of these findings are in line with previous research. (2) We cannot find evidence of abnormal 

return’s sensitivity to payment method for bidders, not even when we control for high and low valuation. 

For target’s shareholders, weak evidence suggest that cash offers are associated with higher 

announcement returns. (3) Consistent with the free cash flow hypothesis found in other papers, we find 

that low valued bidders, measured by Tobin’s Q, with excessive free cash flow prior to an announcement 

experience negative returns. Furthermore, free cash flow is positively related to abnormal return for 

targets, implying that this is an attractive target attribute. (4) Diversifying acquisitions generate a higher 

bidder abnormal return compared to focused transactions, contrary to previous findings. This is, however, 

not true for targets. (5) We cannot find evidence that cross-border acquisitions yield any different 

announcement returns in comparison to domestic deals. (6) Finally, we find no significant evidence that 

acquiring growth companies negatively affect the announcement return of bidder’s shareholders . Our 

findings suggest that the Nordic stock markets only to some degree react similar as more global markets. 
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1 Introduction 

The market for mergers and acquisitions is growing towards new heights, despite being badly hurt both 

during and in the aftermath of the financial crisis. Allen & Overy (Q3, 2014) reported that 2014 turned 

out to be a healthy year globally for corporate takeovers and mergers. Already in the third quarter of 

2014, MergerMarket (Q3, 2014) reported that 2014 would experience higher total deal value than in the 

years between 2008 and 2013, with a total deal value of USD 2,481.1 billion. Among executives and 

private equity participants in the US, there seems to be an increasingly positive attitude towards M&A. 

In a survey with 2,500 respondents, 84% believed that the M&A activity will either continue or increase 

the next 24 months (Deloitte, 2014). In the Nordics, the trends are similar as globally. 2014 was the 

region’s best year since 2006, both in terms of deal count and deal value (MergerMarket, 2014b). From 

the observations above, it is evident that mergers and acquisitions are highly important in the corporate 

environment. Accordingly, the question of value creation from this activity is particularly relevant – can 

the observed activity be rationalized? 

 

The question above has been raised by market participants and in academia. The Boston Consulting 

Group (2007) found that 58.3% of deals between 1992 and 2006 destroyed value for the acquirer’s 

shareholders. On average, they found that M&A destroyed value for shareholders of bidding companies , 

but that there indeed are possibilities to create substantial value. Accounting for the gain of targets’ 

shareholders, more than 56% of deals did in fact create value, implicating that the value creation is mostly 

to the benefit of the target shareholders. Several researchers have investigated the performance of M&A, 

and the results are generally not promising for the acquirer’s shareholders. Franks et al. (1988) could not 

find significant gains for shareholders in the UK. Similarly, Eckbo and Thorburn (2000) found no 

significant abnormal returns when analyzing Canadian bidding firms. Mulherin and Boone (2000) found 

slightly negative but insignificant gains from M&A activity. In the US, Walker (2000) documented an 

insignificant negative abnormal return when analyzing US deals between 1980 – 1996. More recently, 

Campa and Hernando (2004) reported zero cumulative abnormal return for European acquirers, while 

Moeller and Schlingemann (2005) found small negative announcement returns for US bidding 

companies. On the contrary, Bradley et al. (1988) reported evidence of a significantly positive, yet small, 

abnormal return in the US. In Europe, Goergen and Renneboog (2004) documented evidence of a 

statically significant announcement effect of 0.7% for bidders. Finally, the results for target’s 
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shareholders are quite consistent, in which target firms have reaped vast gains (see e.g. Franks and Harri 

(1988), Mulherin and Boone (2000), Goergen and Renneboog (2004)).  

 

From the paragraph above, there are at least two noteworthy observations. First, there seems to be a large 

body of research on the topic of value creation from M&A. This is quite reasonable as M&A have a large 

effect on both bidder and target. M&A involves high risk and is a good example of the metaphor “double-

edged sword” – there are both large up and downsides of a transaction. Second, the academic research 

of M&A in the Nordics is not as extensive as in many other countries and regions. However, the Nordic 

M&A market is growing and have in 2014 reached its strongest year since 2006. Due to the lack of 

relevant literature in the Nordic region, it seems especially important to investigate the value creation 

and drivers arising in the growing M&A market in the Nordics, which is the major motivation for 

conducting this study. 

 

1.1 Research question 

The research question will be the core of our thesis, and serve as an overall guide of our research in the 

data gathering, the chosen methodology and in the empirical study. Furthermore, the aim of the thesis is 

to provide a comprehensive answer to this question. Thus, the research question has to be specific, 

measurable and relevant. Consequently, we formulate the following research question:  

 

 What has been the short-term value creation from M&A in the Nordics the past two 

decades, and which were the value drivers? 

The research question gives rise to the following sub-questions: 

- How should value creation be measured and which stakeholders should be considered? 

- What results have previous researchers found on this topic, and how can these be related to our 

thesis? 

- Which methods maximize reliability and validity of our results?  

- What are the implications of our results and how do they compare to previous findings? 

 



5 

 

1.2 Delimitations  

In order to focus our study, we set some limitations of our investigation. These will be discussed in the 

following.  

 

Value creation can be measured in various ways and will depend on which stakeholders we decide to 

consider. In order to measure value creation and be able to test its statistical significance, we choose to 

rely on value creation for shareholders. By following this requirement, we can make use of share price 

movements, as it directly reflects the value of shareholders through capital income. It follows that we 

disregard any effects on other stakeholders affected by a merger or acquisition. This limitation is also 

motivated by the fact that managers act as agents for the principals of the company, i.e. the shareholders. 

These are hired to act in the best interest of shareholders and to maximize their value. Thus, it makes 

economically sense to measure value creation from the viewpoint of shareholders.  

 

Furthermore, under the assumption of efficient markets, there should be limited noise in the 

measurements as it is difficult to manipulate stock prices. This would be more of an issue if we measured 

value creation as improvements in operating performance. With the use of accounting data, which we 

would use to measure operating performance, manipulation and differences in accounting standards 

would cause problems. In general, we believe that the stock prices and its movements yield less biased 

measurements compared to accounting data.  

 

Concerning previous research, we solely focus on research that we find the most relevant. Thus, there 

may be scholars that are not mentioned either due to lack of relevance or due to space limitations. We 

discuss only appropriate research, which makes the literature review narrow and focused. Some readers 

might wish for a more fruitful discussion, where M&A and its implications are debated from various 

perspectives. This will be outside the scope of our thesis, and is not included.  

 

The methodology will include an event study and cross-sectional regression analyses. This is common 

practice in related research, and reflects the level of methodology we have been taught in our program. 

We have made use of a large set of methods and tests to ensure the reliability and validity of our results 
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are maximized. Obviously, there are more sophisticated methods available. However, we believe that the 

presented methods are sufficient to answer the research question. 

 

We will also note that the jargon will be rather pragmatic, following the academic literature on the topic 

and what is typically presented in financial news. Thus, M&A, mergers, acquisitions, takeovers, 

transactions and deals will be used interchangeably for the same meaning. Theoretically, and to some 

extent practically, there are differences. However, for the purpose of our thesis and the investigation, this 

will be irrelevant.  

 

2 Literature review 

The topic of Mergers and Acquisitions comprises a broad and interesting field of finance theory, with a 

large and growing bulk of research. We have chosen to look specifically at the short-term wealth effect 

a firm experiences upon the announcement of an M&A transaction. Most of the academic literature 

analyzing the short-term wealth effects of M&A using event studies extends their research by studying 

possible value drivers. Commonly, this extension is carried out using cross sectional regression analyses.  

 

Value creation through M&A is a popular field of study, and numerous scholars have analyzed the short-

term effect of bidding firms’ stock price upon an event. Much of the research on this field stems from 

the US or UK, and we have been unsuccessful in finding comprehensive comparable research from 

countries in the Nordic region. However, we believe that the interpretations and key points from previous 

research can be used across the countries. 

 

Franks et al. (1988) found that acquisitions in the UK on average did not cause significant abnormal 

return for bidders. Supporting this, no significant evidence was found by Eckbo and Thorburn (2000) 

when analyzing Canadian bidding firms. Mulherin and Boone (2000) found for a sample of 138 acquirers 

a slightly negative, but still insignificant return of -0.37% across a 9-year time period in the US. To 

complement this, Walker (2000) found an insignificant negative abnormal return of -0.84% when 

analyzing US deals between 1980 - 1996. Camp and Hernando (2004) investigated the performance of 

European mergers and acquisitions and found that acquiring companies’ shareholders earned on average 

zero abnormal returns. We also mention Moeller and Schlingemann (2005) that reported small negative 
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announcement returns of bidding companies in the US. On the contrary, Bradley et al. (1988) found 

evidence of a significantly positive, yet small, abnormal return of 0.97% when investigating 161 deals in 

the time period 1963-1984 in the US. Goergen and Renneboog (2004) found evidence of a statically 

significant announcement effect of 0.7% for bidders when analyzing 228 European deals in the time 

period of 1993-2000. Conclusively, it has not been reached a common and consistent conclusion with 

regard to benefits from M&A for acquirers’ shareholders.  

 

The evidence are much more consistent and reliable when analyzing the value creation from the 

viewpoint of targets’ shareholders. Most of the previous scholars investigating the presence of abnormal 

return for bidding firms also investigate the effect an M&A transaction has on the target firms. They all 

found unanimously that shareholders of target companies reap large benefits, which is caused by the 

sizable takeover premiums. Franks and Harri (1988) found that UK targets in the period between 1955-

1985 had a statistically significant average abnormal return of 23.3%.  Mulherin and Boone (2000) found 

by analyzing their sample of 138 US acquirers over a 9 year-period (1990- 1999) a 20.2% significant 

cumulated average abnormal return in a short time period after announcement. More recently, Goergen 

and Renneboog (2004) have documented that target firms in large intra-European M&A deals experience 

a 9% surge in stock price in the event window.  

 

The choice of payment method is a value driver known to affect the market reaction following a deal 

announcement. Travlos (1987) found evidence consistent with the well-known signaling hypothesis, 

when he reported that pure stock exchange bidding firms experience significant losses at the 

announcement, while cash bids earn “normal” rates of return for bidding firms. This is often referred to 

as “signaling effect” as the company signals the market that its equity might be overvalued (Beck & 

DeMarzo, 2014, p. 572). Franks et al. (1988) analyzed 2,500 US and UK based acquisitions from 1955-

85 and made the following discoveries. In both countries, target shareholders were better off in terms of 

short-term wealth gains in pure cash offers compared to equity offers. For the bidding firm’s shareholders 

in the UK, neither cash nor stock bids caused abnormal returns. In the US, the bidding firms earned 

significant and positive abnormal return in cash acquisitions while this effect was negative for equity 

acquisitions. In his study of mergers and acquisitions in the US, Servaes (1991) found that both targets 

and bidders achieve significantly positive abnormal returns when the transaction is financed with cash 
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and significantly lower abnormal returns when the transaction is financed with mixed funds. Doukas et 

al. (2001) found evidence from the Swedish stock market that all-cash offers generated positive abnormal 

returns for bidders. Shleifer and Vishny (2003) presented a model theorizing that overvalued companies 

have powerful incentives to make acquisitions using stocks because they expect to see negative long-

term returns on their share. Anticipating this, the market should react negative to all-equity acquisitions. 

Officer (2003) found evidence of positive and significant correlation between cash offers bid premiums. 

Goergen and Renneboog (2004) also document that market reactions are sensitive to payment method. 

Specifically, they find strong evidence that pure cash bids generate higher returns compared to pure stock 

bids. They observed target abnormal returns of close to 10% in all-cash offers, while abnormal returns 

of 6% were calculated if offer contained all-equity or a combination of the two. Perhaps more 

interestingly, they found that the bidding firm’s price reaction was weakly negative to an a ll-cash offer, 

but that the market reacted on average positive in case of an equity offer for the bidding firm. These 

findings contradict with much of prior research on the US data. In a more recent paper with European 

data, Martynova and Renneboog (2006) present evidence that support the signaling effect when they find 

that bidder returns are significantly lower in all-equity and mixed offers.  

 

Another interesting characteristic often studied in academic research is bidder’s cash flow pr ior to an 

acquisition. Jensen and Meckling (1976) argued that agency problems can arise when management avoid 

paying out excess cash, and instead use the cash to invest in negative NPV-projects. Later, Jensen (1986) 

formulated the “free cash flow hypothesis”. Building on Jensen’s research, Lang et al. (1991) put the 

hypothesis to the test on large acquisitions in the US using tender offers. With the use of Tobin’s Q to 

identify companies’ investment opportunities, they found that takeover gains of low Q acquirers are 

negatively related to cash flow. This research is backed by Servaes (1991), who extends the sample to 

include both mergers and tender offers and classifies companies as high and low valued using industry 

averages of Tobin’s Q. Harford (1999) and Owen and Yawson (2010) controls for differences in required 

cash holdings by estimating cash reserves in firms. Consistent with the hypothesis, they found that cash-

rich firms are more likely to acquire companies and that these acquisitions are value decreasing. Delcoure 

and Hunsader (2006) found that cash flow only is significantly negative for cash offers when the there is 

a diversifying acquisition. Supportive of the free cash flow hypothesis, Uysal (2007) found that 

underleveraged firms announcing takeovers experience negative market reactions, and that this effect is 
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stronger for low market-to-book acquirers. Goergen and Renneboog (2004) investigated the effects of 

cash holdings, but from a target’s point of view. They hypothesized that a large cash reserve can be an 

attractive attribute of the target as it can support bidder’s financing. Although not statistically significant, 

the intuition of target cash flow is interesting and Jensen’s (1986) described this as a desirable 

characteristic of leveraged buy-out candidates. 

 

Merger waves and their typical characteristics are well documented in M&A literature (Alexandridis, 

Mavrovitis, & Travlos, 2011; Goergen & Renneboog, 2004; Golbe & White, 1993; Sudarsanam, 2003). 

More interestingly, the characteristics of waves often differ. Whereas the third wave in the 1960s was 

seen as a wave of conglomerate M&As, the fourth and the fifth wave were characterized by divestitures 

and the focus on core business (Sudarsanam, 2003,  p. 16). This discrepancy has motivated researchers 

to investigate whether focused or diversifying acquisitions create the most value. When comparing 

diversifying M&As, the findings of Healy et al. (1992) are important. They found that post-merger 

operating performance measured by cash flow improvements were enhanced more when acquisitions 

were focused, i.e. core acquisitions outperform non-core. Doukas et al. (2001) study Swedish acquisitions 

from 1980-95 and found that diversifying transactions lead to negative market reactions and deteriorating 

operating performance. They conclude that acquisitions within bidder’s core business create the largest 

synergies. Their findings match other findings from Europe (Goergen & Renneboog, 2004; Martynova 

& Renneboog, 2006) and with findings from the US (Delcoure & Hunsader, 2006; Hazelkorn & Zenner, 

2004), who all found that focused M&A trigger higher wealth effects than non-core takeover bids. 

 

As M&A is a type of growth strategy, the difference between growing domestically and internationally 

may have implications for the price reaction upon announcement. There can be several advantages of 

performing foreign direct investments (FDI) in general and cross-border acquisitions in particular. 

Motives of cross-border acquisitions can be to increase/protect market share, increase geographical  

presence, acquire new products/services, and scale economies (Sudarsanam, 2003, p. 204). Nevertheless, 

there are also hurdles to overcome that include differences in political and economic environment and 

differences in culture, tradition, taxation, and accounting (Sudarsanam, 2003, p. 194). Eckbo and 

Thorburn (2000) found that Canadian domestic bidders outperform US (foreign) bidders when acquiring 

targets in Canada. However, in an American sample, Zenner and Hazelkorn (2004) found that acquirers 
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that engage in cross-border transactions are more successful than those acquiring domestic targets. They 

attribute their findings to the possibility of broader geographic coverage and access to both local 

technological expertise and low-cost production facilities. Georgen and Renneboog (2004) did not find 

convincing evidence of differences between cross-border and domestic acquisitions of bidder’s return in 

Europe. Their findings suggest that premiums are higher for domestic compared to foreign acquisitions. 

Martynova and Renneboog (2006) found that a sizable portion of intra-European deals was cross-border. 

Further, they found that target shareholders in domestic deals are better off compared to target 

shareholders in cross-border M&A. However, this difference is also attributed to the fact that the sample 

of domestic targets consisted of more UK targets (50% versus 13% in the sample of cross-border targets) 

where premiums in general are higher. Thus, it seems that there are discrepancies in terms of value 

creation of domestic and cross-border acquisitions.  

 

Finally, previous research have investigated several firm specific factors and their influence on an M&A 

transaction. In former research, whether a target firm is defined as a growth firm or a value firm has 

implications for the abnormal return for the bidding company. By looking at the market-to-book ratio for 

targets, Rau and Vermaelen (1998) found that acquisitions of targets defined as value firms generates 

higher abnormal return for bidders. They also found that acquisitions of high market-to-book targets, so 

called growth firms, creates substantial negative return for bidders. This research is in line with the more 

recent report by Goergen and Renneboog (2004). When looking at European and cross-border takeover 

bids they found that a high market-to-book ratio for targets leads to a negative abnormal return for the 

bidding firms. With a slightly different approach, Zenner and Hazelkorn (2004) looked at projected 

earnings growth rates for U.S acquirers over the past 12 years. They found evidence that bidders return 

were higher when the target had low projected earnings-growth rates, i.e. when acquiring value firms. 

 

3 Hypotheses  

Based on our interests within the field of mergers and acquisitions, and with the guidance and inspiration 

of the aforementioned previous research, we present a set of hypotheses that will directly guide our 

empirical research. The hypotheses are based on what we believe will be the most interesting firm 

characteristics when studying M&A in the Nordics. 
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3.1 Value creation 

We would like to investigate the cumulative average abnormal return of bidders and targets, respectively 

in hypothesis 1.1 and 1.2. Furthermore, these hypotheses should be analyzed together, following the 

literature review. As explained in more detail in the methodology section, the findings of these two 

hypotheses will be the core of our paper, and the findings will later be applied as independent variables 

in the following hypothesis1. As the literature review indicates, the previous research has diverse 

conclusions of bidders’ abnormal return, but there are commonalties. The abnormal return is either 

insignificant, or very small. Based on this we develop the first hypothesis:  

 

Hypothesis 1.1: Bidder stock return zero upon announcement of acquisition 

 

For target firms, previous research finds consistently positive abnormal returns, and we base our 

hypothesis upon these results accordingly: 

 

Hypothesis 1.2: Target stock return positive upon announcement of acquisition 

  

3.2 Means of payment 

From the literature review, it seems quite consistent that cash offers yield higher  abnormal returns 

compared to equity offers in the US. In Europe the evidence was mixed, at least for bidding companies. 

From the bidding company’s point of view, several aspects will affect the payment method. By paying 

with cash, the company can signal to the market that it is quite confident with the acquisition in at least 

two ways. First, it does not have to share the acquisition risk with the target, which it would by paying 

in stocks. Second, by paying in cash it is effectively increasing leverage. This signals confidence in future 

operations. It is also documented that leverage-increasing transaction result in positive stock price 

reactions (Jensen, 1986). One can also argue that paying with stock will signal that the bidding firm is 

overvalued, which will be emphasized in hypothesis 2.2. Based on these arguments we form our third 

hypothesis: 

 

                                                 
1 We use the cumulative abnormal return (CAR) of each firm as the dependent variable in the cross-sectional regression 
analysis. This is explained in detail in the methodology part.  
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Hypothesis 2.1: Cash offers yield higher bidder returns than stock offers 

 

Based on findings of especially Lang et al. (1991), we want to expand hypothesis 2.1. From this 

hypothesis, we imply that all-stock acquisitions will result is lower abnormal returns compared to all-

cash or a combined offer. This is based on pecking order hypothesis and signaling effects (Beck & 

DeMarzo, 2014, p. 570). Consequently, we believe that high value companies financing acquisitions 

through stock exchange will experience the lowest abnormal returns. Thus, the fourth hypothesis: 

 

Hypothesis 2.2: Stock offers from highly valued companies have the lowest abnormal bidder 

returns 

 

For the target company there is smaller risks associated with receiving a cash offer compared to a stock 

exchange, assuming that an acquirer never use undervalued stocks as mean of payment. Thus, it seems 

rational that target shareholders will experience the highest return in case of pure cash offers. Based on 

our expectation this implies our fifth hypotheses: 

 

Hypothesis 2.3: Cash offers yield higher target returns than stock offers 

  

3.3 Cash flow 

Following the free cash flow hypothesis elaborated on in the literature review, it seems that excessive 

cash flow can allow the acquirer to more easily avoid conducting a thorough due diligence, as the need 

for raising money decreases with the size of the excessive cash flow (Jensen, 1986). This implies that 

managers hold more control, which can be a root to agency problems. Specifically, entrenched managers 

may pursue self-interested acquisitions that would otherwise be rejected if the company needed to raise 

capital through the market. Alternatively, management may be overconfident rather than self-interested, 

which again may result in value-decreasing acquisitions. Based on our expectations, we formulate the 

hypothesis 3.1: 

 

Hypothesis 3.1: High cash flow will negatively affect bidder returns 
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In the literature review, Jensen’s paper (1986) argues that the firm’s value should reflect the value of its 

assets plus the value of growth options available. In other words, it will be value deteriorating for the 

undervalued company to invest the cash because cost of capital is higher than their potential return on 

investments. Jensen’s paper and findings of Lang et al. (1991) and Servaes (1991) help us form 

hypothesis 3.2: 

 

Hypothesis 3.2: High cash flow and low valuation will negatively affect bidder returns   

 

From Goergen and Renneboog (2004) and insight from the private equity industry who often conduct 

leveraged buy-outs, we hypothesize that steady and high cash flow of target companies is a compelling 

attribute of the target as it can act as collateral for the bidding company or help finance the bid. This can 

increase the bid premium and in turn, the abnormal return. Even though this might be more prominent 

for financial acquirers (e.g. private equity firms and hedge funds) compared to industrial buyers, we still 

find the reasoning interesting. Consequently, we test whether abnormal return increase in cash flow prior 

to announcement through the following hypothesis: 

 

Hypothesis 3.3: Target cash flow will positively affects target abnormal return 

  

3.4 Diversifying vs. focused M&A 

The discussion about diversifying versus focused acquisitions is ultimately a discussion of which 

synergies that weight the most. Previous research have found that diversifying transactions lead to 

negative market reactions and deteriorating operating performance for both the Swedish market, the 

Europe as a whole and in the US. Focused acquisitions may increase operational synergies, expand 

market share and enhance focus on core business, while on the contrary, diversifying acquisitions can 

benefit from a more efficient internal capital market and the possibility of more efficient use of talent 

(Sudarsanam, 2003, p. 170). Because there are limited empirical evidence of improved internal capital 

market and because of the well-known “conglomerate discount” (Sudarsanam, 2003, p. 179), we expect 

greater synergies from focused acquisitions. Hypothesis 4.1 states that: 

 

Hypothesis 4.1: Focused acquisitions cause higher bidder returns than diversifying acquisitions  
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As synergies are affecting both bidder and target, we believe we will see the same effect for targets as 

we did for bidders. Focused acquisitions will yield a higher abnormal return for target firms than non-

core acquisitions. 

 

Hypothesis 4.2: Focused acquisitions cause higher target returns than diversifying acquisitions  

  

3.5 Cross-border transactions 

The next two hypotheses are based on foreign direct investment theory and findings from M&A 

literature. Zenner and Hazelkorn (2004) found that cross-border acquisitions enhance abnormal return in 

the US, while Eckbo and Thorburn (2000) found that foreign acquisitions have abnormal returns 

insignificantly different from zero in Canada, but show that domestic acquisitions at the same time result 

in positive abnormal returns. Martynova and Renneboog (2006) also presented evidence suggesting that 

cross-border mergers and acquisitions on average yield a significantly lower abnormal return compared 

to domestic transactions. Research performed on European acquisitions tend to vary, as the previous 

research on this field is inconclusive.  

 

The Nordic countries are in many ways very similar, with some differences. While Denmark, Finland, 

Sweden are members of the European Union (EU), Norway and Iceland is part of the EU economic EEA 

agreement. Finland has adapted the currency of the EU, while the other Nordic countries still use their 

local currency. Among many similarities, La Porta et al. (1998) found that the Nordic countries share 

similar legal systems, which simplifies the comparison of corporate actions. The similarities would 

suggest less downside effects with respect to differences in political and economic environment and 

differences in culture, tradition, taxation, and accounting (Sudarsanam, 2003, p. 194). However, the 

similarities will not give rise to any locational advantages, such as access to cheaper labor or production 

facilities. Furthermore, albeit arguably low, there are clear differences between the Nordic countries, 

most prevalent different languages, cultures and traditions. This can complicate the integration process 

after transactions and may hinder knowledge transfer, which ultimately decrease synergies. 

Conclusively, we expect cross-border acquisitions have larger cons than pros and state hypothesis 5.1: 
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Hypothesis 5.1: Bidder returns are lower in cross-border acquisitions  

 

Due to lack of conclusive evidence regarding target’s price reaction to foreign versus domestic 

acquisition plans, and because we expect cross-border acquisitions to negatively affect bidder’s abnormal 

returns, we have similar expectations for target’s abnormal returns . Furthermore, Goergen and 

Renneboog (2004) found that premiums are higher for domestic compared to foreign acquisitions. We 

believe that the market anticipates that integration issues may arise in cross-border deals and therefore 

state hypothesis 5.2: 

 

Hypothesis 5.2: Target returns are lower in cross-border acquisitions  

 

3.6 Value vs. growth  

Despite the logic that the acquisition of growth firms creates higher abnormal return for bidders, Rau and 

Vermaelen (1998), Goergen and Renneboog (2004) and Zenner and Hazelkorn (2004) showed that 

acquisitions of value firms yields the highest abnormal return for bidding firms. When buying growth 

options, in this case in terms of growth firms, the probability of overpaying may be high. Georgen and 

Renneboog (2004) argue that the market is anxious that acquirers do in fact overpay for those growth 

options. Thus, based on the result of the previous research, we form hypothesis 6.1: 

 

Hypothesis 6.1: Target’s valuation negatively affects bidder’s abnormal return 

 

4 Data 

In the following section, the data selection and final sample will be discussed and descriptive statistics 

will provided. It is important to mention that this part and the methodology complement each other, 

which will become evident in the data selection part.  
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4.1 Data selection 

Our research question and hypotheses guide the data selection. As the focus of the paper is the value 

creation through M&A for Nordic shareholders, the relevant data is gathered from Denmark, Sweden, 

Norway, Iceland and Finland. We use the database Zephyr for the data selection as it is a comprehensive 

database that specializes in providing market information about rumored, announced and completed 

M&A deals. After thorough consideration, we determine our final dataset based on a process with two 

major selection processes. First, we apply five criteria affecting what data to collect from the chosen 

database. These criteria will be referred to as the selection process 1 and yield a gross sample. Second, 

we apply five additional criteria that are important for the methodology. Thus, we use reverse engineering 

in selection process 2 in order to collect a data sample appropriate for our chosen methodology. 

   

4.1.1 Selection process 1 

The following are the criteria of selection process 1: 

1) Both bidder and target have to be publicly listed  

2) Both bidder and target have to be listed on one of the Nordic stock exchanges 

3) The deal has to be completed 

4) The deal has to be announced between 01.01.1995 and 31.12.2014 

5) The transaction has to be classified as either a merger or an acquisition 

 

First, by focusing on publicly traded companies we are able to track daily movements in stock prices, a 

requirement needed to conduct the event study discussed in the methodology part. Furthermore, this will 

enable us to measure value creation of both bidders and targets, which give a more comprehensive 

investigation. 

 

Second, both the bidder and the target have to be listed on one of the Nordic stock exchanges, ensuring 

that the sample include only Nordic companies. The focus on Nordic countries is motivated by 

similarities in corporate governance systems, culture, geography, as well as the importance of cross-

border trade within this region. La Porta et al. (1998) find that the Nordic countries share similar legal 

systems, which simplifies the comparison of corporate actions. Another argument for similarity within 

the Nordic region is the fact that Denmark, Sweden, Finland and Iceland all are a part of the NASDAQ 
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OMX Group, which implies similar stock exchange rules. Finally, the countries within the Nordic region 

share a similar risk profile, in which political stability and political systems are similar.  

 

As third criteria, gathering data only on completed deals is important for at least two reasons. First, in 

this thesis we analyze value creation for M&A, which implies that we should analyze completed deals. 

This is common practice in research papers with similar scope as our thesis (Doukas et al., 2001; 

Drymbetas & Kyriazopoulos, 2014). Second, we believe the reliability of our data improves by including 

only completed deals. Target stock prices will often trade on a discount relative to the offer price 

reflecting the uncertainty of the deal (Sudarsanam, 2003, p. 491). This uncertainty stems from the 

probability of completing the deal. If the market assigns a low probability of completion, this will lower 

the discounted cash flow of the premium and thereby lower the price reaction. Thus, higher uncertainty 

reduces the price reaction, which harms the data quality. Naturally, it is difficult for the market ex-ante 

to know which deals that actually will be completed, but we believe we increase the probability of finding 

“true” price movements by omitting non-completed deals. In other words, by including non-completed 

deals the risk is that we include deals where the market anticipated non-completion, which in turn did 

not cause any significant price movements.  

 

The fourth requirement is that the event has to be announced within a 20 year period spanning from 

01.01.1995 to 31.12.2014. We chose a 20-year time-span to ensure sufficient data as well as the 

possibility to cover both economic cycles as well as merger waves.  

 

As a fifth requirement, we only look at transactions classified as either a merger or an acquisition. This 

criterion is self-explanatory as the scope of this thesis is to look at value creation through M&A. After 

applying these five criteria, we collected a gross sample of 258 completed deals.  

 

4.1.2 Selection process 2 

The sample was further processed with our additional criteria, as some of the deals did not have the 

information or quality required for performing the analysis in our thesis. More specifically, the 

additional criteria was required because Zephyr’s search filter could not be customized to match our 
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methodology and requirements. Thus, we had to manually filter and sort the data. The following are the 

additional criteria: 

6) The acquisition had to result in the bidding firm owning a majority share of target 

7) Stock prices had to be available for ~200 days prior to the announcement and at least ~10 days 

after the announcement 

8) The stock price had to be traded at least 2/3 of the days in the ~200 days period prior to 

announcement, i.e. in the estimation window 

9) Sufficient financial data prior to announcement has to be available  

10) Internal transactions are omitted from the sample 

 

As a sixth requirement, we set the majority stockholding-criteria to discriminate between investments in 

minority stockholding from corporate control and thereby increase the likelihood of a noteworthy price 

reaction. To the best of our knowledge, there is no best practice nor academically united method to 

determine majority stockholding. Furthermore, because of different corporate governance mechanisms 

as well as legal issues, gaining control of more than 50% of the shares might not guarantee full control 

of the acquired company. Nevertheless, we argue that above 50% stockholding is a viable proxy for full 

control of the company. In order to include the deal, the initial stockholding could not surpass 49.9% and 

the final stockholding had to exceed 50%. By choosing this approach to determine majority ownership, 

we choose not to look at dual class shares. This might bias our results as A and B shares are not traded 

on equal terms. Typically, the A shares possess more voting rights than the B shares, but are obliged to 

the same dividend payment. Based on the equal dividends the two stocks should be traded at the same 

price, but investors are willing to pay a higher price for the extra voting rights that follows the A class 

shares (Smith & Amoako-Adu, 1995). As we are looking at the market reaction in our event study, we 

assume that the market reacts equally when an investor acquires a majority set of either A, B or both 

shares, and we therefore emphasize that not accounting for dual class share will not affect our data.  

 

The seventh requirement is explained in detail in the methodology part. The short explanation is that 

daily stock price data for approximately 200 days, equal to roughly 9 months, before an event is required 

in order to be able to calculate certain parameters needed in the event study.  

 



19 

 

They eight criteria is set to account for problems due to thin trading. Thin trading occurs if the stocks in 

the sample are traded infrequently so that the relative return approaches zero. These illiquid stocks belong 

to small and more risky companies. Fama &  French (1992) argue that the difference in size (market 

capitalization) is one of the factors determining the expected return of a stock in their famous three-factor 

model. The problem with thin trading is that one will observe less risk in these illiquid and small stocks 

as their covariance with the market return is very low. Consequently, their beta will be close to zero 

indicating low risk, when it might be the opposite. An inaccurately low beta value will cause expected 

return to be lower and thereby provide an incorrectly high abnormal return. There are different ways of 

adjusting for this, and it seems as finance scholars vary in the view of what is the most optimal  

adjustment. Scholes & Williams (1977), and later Dimson (1979), created a model where they obtain an 

unbiased beta estimate by calculating a new type of beta through running OLS beta estimates for 

securities more thinly traded than the market index. The model account for what is referred to as 

nonsynchronous trading. Later, Cowan & Sergeant (1996) found that the previously found correction for 

nonsynchronous trading provides no significant benefit in coping with the problems caused by thin 

trading. In fact, Cowan and Sergeant stated that the correction might actually make the calculations 

worse. As financial scholars cannot seem to agree on a specific model to account for the problem of thin 

trading, we choose a simple and logical approach for adjusting for thin trading. We exclude companies 

that are not traded more than 1/3 of the estimation period, i.e. exclude companies without movement in 

their stock price more than 2/3 of the estimation period. This is solely to reduce the effect of companies 

with inaccurately low beta values. The choice of 1/3 is somewhat arbitrary, as we could not find any 

research to guide us. However, we believe this hurdle should be set relatively high to enhance the data 

quality.  

 

The ninth and last criterion is included in order obtain independent variables in the cross-sectional 

regressions analysis that study value drivers in the abnormal returns. In other words, as long as a company 

fulfills criterion 1 to 8 it will be included in the event study testing for cumulative average abnormal 

return, but excluded in the cross-sectional analysis if it lacks financial data used as explanatory variables.  

 

Based on the tenth criterion, some observations were omitted as they were internal transactions. An 

example of an internal deal was Aker ASA’s acquisition of its fully owned subsidiary Aker Floating 
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Production ASA. In this deal, Aker ASA purchased the shares based on the volume-weighted average 

stock price 20 days prior to the announcement days, thus not offering any premium. Even though there 

might be synergies created from this merger, we assume that such an internal deal not will cause 

significant abnormal returns in stock price, and choose to omit this and similar transactions. In total, we 

removed 18 internal deals. 

 

We also excluded one observation due to extraordinary circumstances. The 20 th of November 2002 the 

Swedish company Add Node AB announced that they were to acquire the Swedish IT company Cartesia. 

What seemed to be a transaction not particularly different from any other, resulted in a 158% stock price 

increase for Add Node AB. After correspondence with Mats Abrahamson, Group CFO of Add Node AB 

and analyzing annual report from that time, it appears that Add Node AB, operating in the IT sector, 

froze their operations as a consequence of poor performance in the recent Dot com-bubble, and re-opened 

their operations with the acquisition of Cartesia. A stock price increase of this proportion is not “wrong”, 

and we do not remove observations due to the size of the abnormal return itself. However, as the 

circumstances were extraordinary, the observation was removed. The Add Node deal is the only deal 

defined as an extraordinary observation and therefore removed. 

 

It is worth mentioning that we include financial institutions in the total sample, and will include these 

companies in the analysis of overall wealth created from M&A in the event study. However, due to 

regulatory framework on bank capital adequacy such as Basel I, II, III and other characteristics regarding 

the financial statements of these companies, it would be inaccurate to compare financial institutions with 

non-financial companies. Thus, in the event study (in hypothesis 1.1. and 1.2) financial institutions will 

be included, but will be excluded in the cross-sectional regression analyses.  

 

The financial data is gathered from Bloomberg Data Services and complemented using Orbis Financial 

Databank. Daily stock prices excluding non-trading days were gathered for up to 200 days  prior to the 

announcement date and at least 10 trading days after the announcement, following criterion 8. This would 

then ensure sufficient data for the chosen estimation and event window, which is elaborated in more 

detail in the methodology section. Furthermore, we choose to look at stock prices, not the total return 

index. Using total return index would enable us to account for dividends, stock splits etc. However, we 
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base our choice of using stock prices on two reasons. First, stock prices are used by famous event study 

scholars such a MacKinlay (1997). Secondly, the use of stock prices makes interpretation simple and 

easy. Data from financial statement was gathered from year-end prior to the announcement date, while 

market data was gathered using stock prices the last day of the estimation window. In other words, 

multiples such as price-to-book ratio for any given company would be calculated using adjusted closing 

price 11 days prior to announcement and book value per share 31.12 the year prior to the event. We apply 

different length of event windows, but due to simplicity, the market data is gathered the day before the 

longest event window starts, i.e. 11 days prior to announcement. The logic is to use data unaffected by 

the event, which is assumed unbiased with regards to the announced transaction. This is also in line with 

prior research on short-term effect of M&A announcements (Servaes, 1991).  

 

The final sample consists of a total of 184 M&A announcements, also termed “events”, where 111 are 

for bidding firms, and 73 are for target firms. The total number of matching deals, i.e. where we have the 

required data for both bidder and target is 68. Lists of each deal are found in appendix 1 and 2, while 

matching deals are found in appendix 3. In the following paragraph, we present descriptive statistics of 

the sample complemented with interpretations of the data.  

 

4.2 Descriptive statistics  

As explained in the section above, we trim our dataset through two selection processes, and eliminate 

additional observations explained in 4.1.3. In an attempt to better describe the chosen data in our sample, 

we a first describe the data filtered through the first selection process, before we present the final data set 

with descriptive statistics.  

 

4.2.1 Data from selection process 1 

An interesting aspect of M&A samples is time, as the activity of corporate acquisitions is highly 

correlated with the overall economy (Steger & Kummer, 2007). The valuation of the various stock 

exchanges follows periods of high and low activity, and previous scholars have found that M&A activity 

tend to appear in a waves (Alexandridis et al., 2011; Golbe & White, 1993). To give an impression of 

the merger waves in the Nordics during our chosen period, we include the full, albeit gross, sample of 

257 deals and graph the annual number of deals by country and in total. Figure 4.1 below illustrates the 



22 

 

M&A activity in our research, shown across years and segmented on countries. From the figure showing 

total M&A, it is possible to spot peaks in M&A around year 2000, 2007 and what seems to be a new 

wave building up from 2010- possibly peaking in 2013. This wave of activity in the Nordic region 

matches the data presented in most research on merger waves, most recently the data presented in the 

well-known MergerMarket Trend Report released in 2014. However, our data indicates that a peak in 

activity was reached in 2013 as there are fewer deals in 2014. This is not in line with the MergerMarket 

Trend Report. These differences most likely stem from our strict selection criteria emphasized above. 

We see tendencies to several waves in the total dataset, but it gets more difficult when we are dividing 

the observations countrywide. As the sample gets too small when we distribute the unfiltered dataset on 

countries, we cannot see a clear trend in all of the countries. However, it seems as Norway have peaks 

consistent with the waves, and that Sweden have peaks in 2000 and 2006 consistent with the waves.  
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Figure 4.1 

Countrywide deal count distribution- All deals 

The figure contains the total sample of 257 deals recorded during the time period of 01.01.95-31.12.14 

per country where both bidder and target is publicly listed on one of the Nordic stock exchanges. The 

vertical axes represent deal count. 
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4.2.2 Data from selection process 2 

After applying both filters explained above, our final dataset consist of a sample of 111 bidder and 73 

target events containing interesting aspects worth discussing. Thus, we start by presenting the overall 

sample and continue to break up the data in order to reveal trends and characteristics. 

 

The first figure we present below gives an understanding of how the deals in our final dataset are 

distributed across year, divided into bidding and target companies. 

 

Figure 4.2  

Total deal count distribution 

The figure reports the distribution of the two samples that consist of 111 bidder and 73 target events. 

The event is defined as the announcement date of a transaction. The number of bidder and target events 

does not match as these have been through the selection process, which is discussed in part 4.1.  

 

 

Source: Zephyr data, various articles and press releases 

 

The data in figure 4.2 represents our final sample of events. The data in our sample appears to have 

characteristics of waves, as we have already explained. However, the waves are not as clear as found in 

previous research or in the broader sample of deals in figure 4.1. With the smaller sample size, we 

increase the likelihood of random trends. This is intuitive and should always be considered when 

presenting data.  
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By dividing the final data into countries, we reveal some facts about the market of M&A in the Nordic, 

presented in figure 4.3. Again, we emphasize that our sample might not be representative for the total 

M&A market in the Nordics, as our research methodology required the stringent selection criteria 

described above. 

 

Figure 4.3 

Countrywide bidding deal count distribution- Final deals 

The charts presents the distribution of 111 bidder events where the bidder is publicly listed on one of the 

Nordic stock exchanges. The figure is divided per country and in total, recorded during the time period 

of 01.01.95-31.12.14. The vertical axes represent deal count. In appendix 4 the detailed list is presented. 
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Figure 4.3 shows how the bidding deals are distributed geographically and across time. It shows that, not 

surprisingly, Sweden represents the lion share of the M&A activity by deal count, as it represents 

approximately 40% of the bidding companies in our sample. This is natural as the Swedish economy is 

considerably larger than the other Nordic economies. This finding is line with MergerMarket 2014 Trend 

Report that shows Sweden with consistently more deals than its peer countries from 2007-14. Deal count 

should be supplemented with total deal value to get a comprehensive picture of the M&A activity. 

MergerMarket reports the same result in deal value as our result in deal count seems to indicate; total 

deal value increases from 2009 reaching its highest value since the peak in 2006. Due to numerous 

observations with undisclosed deal value, we choose not to present total deal values in our analysis. 

 

In line with some of the hypotheses we will test subsequently, it is relevant to present deal characteristics. 

From the data given in table 4.1 below, we see that 45% of the deals are financed purely by cash, followed 

by 31% pure stock deals, while the remaining deals are financed by a combination of stocks and cash 

(21%), or unknown (3%). This pattern is in broad terms similar to what Goergen & Renneboog (2004) 

find in their data covering domestic and cross-border transaction in Europe, and similar to what Ghosh 

(2001) finds using US data from 1981-1995. Due to our small sample size, it is not meaningful to analyze 

trend across time in method of payment, although this could be an interesting aspect. One could with 

economic reasoning hypothesize that cash payment on average would be negatively correlated with stock 

market valuation, as a company would rather pay with high valued stocks in good economic conditions 

and cash otherwise. In practice, there would be various factors, such as bargaining power between bidder 

and target, perceived risk of the merger, level of cash reserves etc. that would affect payment method.  

These factors and the effects of payment method will be further investigated in the cross-sectional 

regression analysis for the relevant hypothesis. 

 

71% of deals in our sample are domestic acquisitions while 29% of the transactions are cross-border 

transactions within the Nordics. The rational for studying this aspect of the M&A market has been 

mentioned and its implication will be analyzed empirically in the thesis.  
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We have characterized an acquisition as diversified if the two-digit SIC code2 of bidder and target does 

not match. In our opinion, matching of firms based on one-digit is too inaccurate, as it implicitly assumes 

there are only 10 industries in the economy. Two-digit classification is used in prior research 

(Alexandridis et al., 2011; Doukas et al., 2001; Ghosh, 2001) when classifying general economic 

characteristics. Furthermore, Clarke (1989) finds that using three- or four-digit SIC codes will not 

significantly improve similarity among companies. By using this approach, 59% of the deals in the final 

sample are transaction where both bidder and target operates in the same two-digit industry, while 41% 

of the deals where across industries.  

Table 4.1 

Deal characteristics 

The table presents various deal characteristics for the bidding firm for the sample of 111 transactions. 

Acquisitions are characterized as diversifying if the two-digit SIC code does not match, in line with prior 

research 

  Sweden Norway Denmark Finland Iceland Total 

Cash 20 22 5 3  50 

Mixed 10 4 4 4 1 23 

Stock 14 6 7 7  34 

Unknown 2 1   1 4 

Total 46 33 16 14 2 111 

Cross-border 14 10 1 7  32 

Domestic 32 23 15 7 2 79 

Total 46 33 16 14 2 111 

Focused acquisitions 26 18 11 9 2 66 

Diversifying acquisitions 20 15 5 5  45 

Total 46 33 16 14 2 111 

Financial institutions 9 7 7 3  26 

Manufacturing 13 5 7 5  30 

Mineral-and Construction Industries 2 6 1   9 

Wholesale- and Retail Trade 3 4 1   8 

Service industries 13 3  4  20 

Transportation, Communication and Utilities 6 5  2  13 

Agriculture, Forestry and Fisheries  3   2 5 

Total 46 33 16 14 2 111 

Source: Zephyr, annual reports, various news articles and press releases 

                                                 
2 SIC is an abbreviation of “Same Industry Code”, and explains, with different levels of complexity, which industry a firm 
mainly operates in.  
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Finally, we include an overview of deals in the different industries. The largest industry is manufacturing, 

representing 27% of our final sample of bidding firms, Service industries and Transportation, 

Communication and Utilities represents 18% and 12% respectively. Furthermore, we find it interesting 

that financial institutions represent 23% of the deals in our sample, a relatively large share from one 

sector. In their research on M&As in 40 European cross-border bank transactions during 1998-2009, 

Drymbetas & Kyriazopoulos (2014) report that the Nordic countries account for 23% of the total deal 

count in Europe. In other words, it seems that financial institutions in the Nordic region have actively 

been pursuing acquisitions. This observation fits our data very well. 

 

We conclude the descriptive statistics part by presenting the summary statistics of our independent 

variables from the cross-sectional regressions and the average firm characteristics. To be able to compare 

across countries, stand-alone financials like market capitalization, total assets and revenues are converted 

to Euros using historical exchange rates. The data is presented in the table below: 

Table 4.2 

Financial characteristics 

The table displays the average financial characteristics of bidders and targets. These characteristics are 

important for the in-depth regression analysis of value drivers. It is important to notice that the number 

of observations varies across the different variables. This is due to lack of information. Furthermore, 

financial institutions are excluded because these are not part of the cross-sectional regression analysis. 

Market capitalization, total assets and revenues are given in mEUR. The definition and calculations of 

Tobin's Q, price to book, cash flow/assets and CFO/assets are explained in the empirical part. 

 Bidder  Target 

  n Mean  Median St. dev    n Mean  Median St. dev  

Total assets 85 2 966 504 6 138  51 614 214 1 383 

Market cap 84 4 173 411 12 777  54 310 91 824 

Revenue 85 2 386 431 6 201  52 399 113 626 

Tobin's Q 81 1.80 1.44 1.03  47 1.73 1.40 1.12 

Price to book 78 2.69 2.01 2.07  48 2.67 1.84 2.82 

Cash flow/assets 85 0.05 0.06 0.55  35 0.03 0.05 0.08 

CFO/Assets 85 0.12 0.08 0.53  49 0.07 0.06 0.13 

Beta 85 0.69 0.66 0.46   55 0.51 0.48 0.42 



29 

 

Source: Bloomberg, Orbis and annual reports      

 

On average, it is evident from table 4.2 that bidders are larger than the targets on all three measures of 

size – total assets, market capitalization and revenues. This was expected and makes intuitively sense. 

Notice that there are large differences within the sample in terms of size. For the sample of bidding firms, 

mean is much greater than the median, which indicates outliers. This is also evident from high standard 

deviations. In comparing Tobin’s Q and price to book, it seems that there are not large discrepancy in 

valuation. Both measures are relatively close, both when calculating mean and median. There are minor 

differences in cash flow to assets and CFO to assets, in addition to beta values.  

 

5 Methodology 

5.1 Intro 

Overall, our analysis in this paper can be divided into two major components. First, we estimate the 

abnormal return of each firm and accumulate these. This will be achieved with the use of an event study, 

and the results will be used to test hypothesis 1.1 and 1.2. Second, we run several regressions where we 

regress various independent variables on the cumulative abnormal return found in the event study. In 

other words, testing the remaining hypotheses require the findings of the event study. By running these 

regressions, we will be able to test hypothesis 2.1 to 6.1. We will start of by explaining the methodology 

of the event study, and proceed with an elaboration of cross-sectional regression analysis. 

 

5.2 Event study 

There is not a resolute method to measure the effect of an M&A process on firms. In order to measure 

an effect, we choose to use the reaction in stock price for each firm at the days surrounding an event. The 

stock price reflects the true value of listed firms if the market is efficient. Stock prices incorporate 

relevant value influencing information and represent the discounted value of future cash flows. Event 

studies are widely used in research papers to examine the short-term effect an event has on a firm’s stock 

price, and we will throughout this analysis base our event study on the popular framework of MacKinlay 

(1997). 
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The event study examines the abnormal return for firms before, during and after firms experience a 

common type of event that will influence the firm’s stock price. Examples of such events include, but 

are not limited to, CEO removals, stock-splits, earning announcements, issuance of new debt, change in 

credit rate, or as in our case, an M&A announcement. During the last decades the total number of 

academic papers conducting event studies count to more than 500, and the majority of event studies are 

based on the classical stock-split event study of Fama et al. from 1969 (Fama et al., 1969; Kothari & 

Warner, 2006). The study builds on an underlying assumption that the market processes information 

about an event in an unbiased and efficient manner. The efficient market theory predicts that all available 

information will be reflected in the stock price at any given time. By using event windows longer than 

the announcement day, we implicitly assume a semi-strong market in our study. This will be explained 

below.  

 

By comparing the actual return to the estimated expected return, we are in this paper able to identify 

whether the event had a positive or negative short- term effect on the stock-price for the underlying firm. 

This is a more sophisticated approach than just looking at the reaction in stock-price, as other factors 

might influence a firm’s return. By calculating a firm’s abnormal return, we are seeking to measure the 

true “surprise-effect” of the event announcement.  

 

5.2.1 Event study in a five-step process 

Performing an event study can in broad terms be seen as a process of five steps. This process is relatively 

standardized, but as every event study is different, the process explained below is adjusted for our specific 

M&A-study, with inspiration from the event studies of Bowman (1983) and Henderson (1990): 

1. Determine dates 

2. Calculate expected returns 

3. Measure the abnormal return 

4. Organize and accumulate the abnormal return 

5. Analyze and statistically test the return 

 

In the first step, information about the dates of interest are collected. An important decision in this step 

is to define when we believe that the market most likely will have received the news about the event, 
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which is information needed to determine the event window. Then we establish the period of which the 

estimated variables should be determined upon, i.e. setting the estimation period. The estimation period 

should be set so that the sample data represents the true market reactions of the firm, i.e. so that the 

sampling error variance in the coefficients equals zero. The second step is the calculation of the expected 

return. An appropriate model is chosen and the expected return is calculated, i.e. the estimated expected 

return if there were no events. In this step, the chosen data from step 1 is applied, and we need to analyze 

the results and the validness of the estimates from the chosen model. In the third step, the expected returns 

are measured against the actual observed return in the event window. The abnormal returns are obtained 

as the difference between the two. The fourth step is to organize and accumulate the abnormal returns, 

before the organized results are analyzed and statistically tested in various ways in the last and fifth step. 

After these steps are performed, we should be able to determine whether there are abnormal return after 

an M&A-event. In the following, we will guide through all five steps in more detail. 

 

5.2.1.1 Determine dates 

In order to estimate the expected return, a period of daily stock prices before the event is required. This 

period is in event studies referred to as the estimation period, and is in our analysis set to 9 months before 

the reaction of the event is presumed priced into the stock. The length of estimation periods are normally 

set to between 200 and 250 trading days, equaling between 9 to 12 months of traded stock price data 

(Bartholdy, Olson, & Peare, 2007; Goergen & Renneboog, 2004). We apply a 9-month estimation period 

as we believe this represents the true and normal return of the stock, and parameters collected from the 

estimation period will not be affected if the estimation period is increased to infinity. By assuming that 

this estimation period will cover the true and normal return of the stock, we are able to assume that there 

are no sampling errors in the coefficients of the chosen model used for calculating expected return, as 

the sampling error variance term asymptotically approaches zero. The first day of the estimation period 

is referred to as T0, and the daily notification of time is referred to as t. The estimation period range from 

T0+t to T1. The length of the estimation period is also referred to as L1. 

 

The event window is the period where the effect of the event is assumed to show in the abnormal return. 

The window is often set to a short period both before and after the announcement date. A short period 

before the announcement is set to account for the possibility of leaked information or rumors that affect 
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the market reactions. The period after the event is applied to make sure all relevant information has been 

priced into the stock value. This is important because the market will need some time to adjust to the 

news. The slow market reaction has been documented in several behavioral economics research papers 

(Rendleman, Jones, & Latané, 1982). It is normal to use different lengths for the event windows. Based 

on previous research one can easily argue that everything between 10 days before and after the event to 

only a single day before and after the event are valid and reasonable event windows (MacKinlay, 1997). 

Instead of dictating previous research, we would like to test which event window that is the most relevant 

for our study by comparing the result from different windows. In our research, we will test the abnormal 

return in the period’s ±10 days, ±5 days, ± 3 days and ± 1 day symmetrically surrounding the event. The 

event window is set to start at T1+t and will range to T2. The length of the event window is also referred 

to as L2. A graphic illustration of the difference between estimation period and event window is describe 

below: 

 

 

 

 

5.2.1.2 Calculate expected return 

Estimating the true stock return of a company is by nature impossible, and various models have been 

invented and put to the test. We choose to use the well-known market model in order to calculate the 

expected return. In the following, we briefly discuss alternative methods before elaborating on the chosen 

model and its procedures and assumptions.  

 

There are several popular alternatives to the market model. A major competitor is the CAPM, but this 

model has disadvantages. Where our preferred market model has prediction errors that are assumed to 

be zero for firms of any size 𝐸(𝜀𝑖𝑡) = 0, the CAPM has trouble with parameter stationarity, which again 

will create biased results (Seyhun, 1986). The CAPM also relies on assumptions concerning investors’ 

behaviors. Another alternative is the constant mean return model. The model is simple and estimates the  

historic return as the expected return value. Compared to the market model, the constant mean return is 

not adapting to the movements in the markets and the systematic risk component, and is therefore 

disregarded in this analysis. As a third alternative, the market-adjusted return model is mentioned. This 

Estimation period Event window 

T0 T1 T2 0 
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model measures the return in the market, and assumes that the same returns are valid for the specific 

firm. The chosen market model relies on the same theory, but the market model includes both intercept 

through the alpha and the firm-specific beta. Thus, the market model is more sophisticated and precise. 

The last alternative is the multifactor model. This model is more sophisticated than the market model as 

it incorporates more explanatory variables in the regression in order to capture more of the variation in 

assets’ returns. Empirical results show that there are limited gains from using multifactor models, as the 

additional explanatory power is small (MacKinlay, 1997). 

  

We chose to work with the market model in this event study, as it is simple and argued by respected 

research scholars to be a precise estimation method when working with event studies (Dyckman, 

Philbrick, & Stephan, 1984). Furthermore, this is a popular model often used in event studies, and is 

applied in several event study research papers such as Bartholdy et al. (2007), Brown & Warner (1985) 

and Goergen & Renneboog (2004) among others. 

 

The market model regresses the return on the market on return of a single stock. Thus, the market model 

is a time series regression where the return of an individual asset is modeled as a linear function of the 

return in the market over a certain period (Woolridge, 2009). A time series regressions follows the basic 

static model: 

 𝑦𝑖𝑡 = 𝛽0 + 𝛽𝑖𝑧𝑖𝑡 + 𝜀𝑖𝑡 , 𝑡 = 1, 2,… , 𝑛. (5.1) 

 

The market model regresses the return of the market portfolio on the return of a single firm using the 

following equation:  

 𝑅𝑖𝑡 = 𝛼𝑖 + 𝛽𝑖𝑅𝑚𝑡 + 𝜀𝑖𝑡  (5.2) 

𝑤ℎ𝑒𝑟𝑒 𝐸(𝜀𝑖𝑡) = 0 𝑎𝑛𝑑 𝑉𝑎𝑟(𝜀𝑖𝑡) = 𝜎𝜀𝑖
2   

As the linear regression attempts to explain one variable by another, it is only natural that the observations 

will deviate from the estimations to a greater or lesser extent. The vertical distance between the 

observations and the fitted line estimation is referred to as the residual, and is represented by the error 

term. By fitting the regression line in a way that minimize the distance between the observation and the 

estimated line, the sum of the squared residuals (SSR) are minimized. This estimation technique is called 



34 

 

an “Ordinary Least Squares regression”, or simply OLS, and is applied in the times series regress ion in 

our paper.  

 

Assumptions 

When using time series to estimate stock returns as explained above, we need to account for several key 

assumptions (Woolridge, 2009): 

1. Linearity in parameters 

2. No perfect collinearity 

3. Zero conditional mean 

4. Homoskedasticity 

5. No serial correlation/Autocorrelation 

The first assumption about linearity in parameters simply states that the time series process follows a 

model that is linear in its parameters. By applying the linear market model, the assumption is not violated. 

 

Second, there cannot be perfect collinearity in the data. As we have collected stock prices traded daily 

for the estimation period, we neither find evidence that the data is constant nor a perfect linear 

combination of the other. However, some of the stocks we have used in the sample are very small, and 

are not traded as frequently as others, i.e. thin traded stocks. If a stock is not traded the daily relative 

return is zero, and the observation occurs as constant if this happens in a subsequent time period. To 

account for this, and as already mentioned in the data part, all stocks will need trading in more than 2/3 

of the observed days to be included in the analysis. 

 

The third assumption is important and assumes zero conditional mean. This assumption states that the 

expected value of the error term, given the explanatory variables for all time periods, is zero. This 

assumption implies that each error term is uncorrelated with each explanatory variable in every time 

period. When this assumption holds we say that the data is exogenous. This means that the error term is 

uncorrelated with the explanatory variable, in our case the return on the market. Economic shocks and 

systematic risk occur, and might create correlation between the error term and the explanatory variable. 

However, with a sample size this large and with a time intervals stretching across 20 years, we assume 

that a violation will not affect the results substantially.  
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The fourth assumption is in regards to homoscedasticity, and states that the error term has to have a 

constant variance across time 𝑡 for each firm in the sample. If the variance of the error term is not 

constant, and changes with the parameters in the model, we say the model suffers from heteroscedasticity. 

A data set that suffers from heteroscedasticity will not have biased estimators, but the standard deviation 

will be biased. We plot the variance of the error term across time for the majority of the firms in our 

dataset and look for a tendency indicating heteroscedasticity in our dataset. We are not be particularly 

interested in the standard errors of the time series because these are not used specifically for hypothesis 

testing.   

 

The last assumption is important, and likely to be very crucial for our time series regression analysis. If 

autocorrelation, also called serial correlation, is present in a time series, it means that the residuals in the 

regression are correlated, when they preferably should be distributed randomly. Mathematically, we say 

that autocorrelation is existent if (Woolridge, 2009, p. 349): 

 𝐶𝑜𝑟𝑟(𝑢𝑖𝑢𝑗) ≠ 0   𝑖 ≠ 𝑗 (5.3) 

 

While the OLS estimators will still be linearly unbiased, consistent and asymptotically normally 

distributed, problems arise with the usage of the residuals. More specifically, hypothesis-testing 

procedures cannot be used as the underlying assumptions are violated. This means that t and F tests are 

not valid as the variance will be underestimated and thus the test statistics biased downwards, which in 

turns means the test statistics cannot be trusted (Gujarati, 2004, p. 458). In order to test for autocorrelation 

we will analyze the data in two ways. First, we will conduct a Durbin-Watson test for first-order 

autocorrelation. The Durbin-Watson test is applied as it is the most celebrated test for detecting 

autocorrelation and is convenient to use as the test statistics are calculated using estimated residuals. The 

Durbin-Watson 𝑑 statistic is calculated as: 

 𝑑 =
∑ (û𝑡 − û𝑡−1)

2𝑡=𝑛
𝑡=2

∑ û𝑡
2𝑡=𝑛

𝑡=1

 (5.4) 

 



36 

 

From the equation above, one can observe that the number of observations in the denominator and 

nominator does not match. Since ∑ û𝑡
𝑡=𝑛
𝑡=1

2
 and ∑ û𝑡−1

2𝑡=𝑛
𝑡=1  only differ in one observation, the test can be 

approximated using algebra to the following test: 

 𝑑 ≈ 2 (1 −
∑ û𝑡û𝑡−1
∑û𝑡

2 ) (5.5) 

We then define the first-order autocorrelation as: 

 �̂� =
∑ û𝑡û𝑡−1
∑û𝑡

2
 (5.6) 

 

Then we can express 𝑑 in a more intuitive way, as follows: 

 𝑑 ≈ 2(1 − �̂�) (5.7) 

 

As the correlation between to variables is in the range between −1 ≤ 𝜌 ≤ 1, we see that Durbin-Watson 

𝑑 statistic is in the range between 0 ≤ 𝑑 ≤ 4. If we observe zero correlation between to variables, it is 

evident that 𝑑 = 2. Thus, we test whether d is statistically different from 2. If it is, we reject the null-

hypothesis of zero autocorrelation. Unlike the t, F and 𝜒2 tests, there are no unique critical values 

available for the Durbin-Watson 𝑑 statistic. Fortunately, there is constructed a table with lower and upper 

limits that can be used in hypothesis testing that are only dependent on the number of observations 𝑛 and 

regressors 𝑘. Following Gujarati (2004), we use the following decision rules when conducting the 

Durbin-Watson test: 

 

Table 5.1 

Durbin-Watson d test - decision rules 

Null hypothesis Decision Total 

No positive autocorrelation Reject 0 < 𝑑 < 𝑑𝐿 

No positive autocorrelation No decision 𝑑𝐿 ≤ 𝑑 ≤ 𝑑𝑈  

No negative autocorrelation Reject 4 − 𝑑𝐿 < 𝑑 < 4 

No negative autocorrelation No decision 4 − 𝑑𝑈 ≤ 𝑑 ≤ 4 − 𝑑𝐿  

No autocorrelation, positive or negative Do not reject 𝑑𝑈 < 𝑑 < 4 − 𝑑𝑈  

Source: Basic Econometrics - Damodar N. Gujarati (2004)  
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Second, we will graph the OLS residuals against time to spot signs of autocorrelation when we reject or 

cannot make a decision regarding zero autocorrelation based on the Durbin-Watson test. When 

analyzing these plots we are looking for non-random patterns like increasing or decreasing functions, 

which reveals positive or negative serial correlation respectively (the residual plots are given in 

appendix 5 and 6). 

 

5.2.1.3 Measure the abnormal return 

As emphasized above, in the market model the actual return is explained by the alpha (𝛼𝑖) and the market 

return(𝑅𝑚𝑡) multiplied with the firm-specific factor (𝛽𝑖). The beta is calculated as the historical 

covariance between firm and market return from the estimation period. The residuals, i.e. the error 

term(𝜀𝑖𝑡), represents the abnormal return. We can re-order the equation (5.2) to solve for abnormal return 

to better show the relationship: 

 𝑅𝑖𝑡 = 𝛼𝑖 + 𝛽𝑖𝑅𝑚𝑡 + 𝜀𝑖𝑡  (5.2) 

 𝜀𝑖𝑡 = 𝑅𝑖𝑡 − (�̂�𝑖 + �̂�𝑖𝑅𝑚𝑡)   

 𝜀𝑖𝑡 = 𝐴𝑅𝑖𝑡  

 𝐴𝑅𝑖𝑡 = 𝑅𝑖𝑡 − (�̂�𝑖 + �̂�𝑖𝑅𝑚𝑡)  (5.8) 

Where 𝐴𝑅𝑖𝑡 represent the abnormal return for a single firm at one point in time, while 𝑅𝑖𝑡 is the actual 

return. 

 

5.2.1.4 Organize and accumulate the abnormal return 

By adding the ARs for the event window of each security we will find the Cumulative Abnormal Return, 

CAR, for each security (Kothari & Warner, 2006): 

 𝐶𝐴𝑅𝑖(𝑡1+ 1, 𝑡2) = ∑ 𝐴𝑅𝑖𝑡

𝑡2

𝑡=𝑡1+1

 (5.9) 

By adding the ARs across firms at one point in time and dividing it on the number of observations, N, 

we will find the Average Abnormal Return, AAR, at a point in time: 
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 𝐴𝐴𝑅𝑡 =
1

𝑁
∑𝐴𝑅𝑖𝑡

𝑁

𝑖=1

 (5.10) 

Finally, by adding all the AARs in the event window we will find the Cumulative Average Abnormal 

Return, CAAR, for all firms in the sample across the event window: 

 𝐶𝐴𝐴𝑅(𝑡1+ 1, 𝑡2) = ∑ 𝐴𝐴𝑅𝑡

𝑡2

𝑡=𝑡1+1

 (5.11) 

 

5.2.1.5 Analyze and statistically test the return 

We will need to statically test the return of the event study for significance. There are multiple ways of 

testing this, all based around the abnormal return methodology. Throughout this event study, the 

following notation will be used: 

AR Abnormal return for a single security at one point in time 

AAR Average Abnormal Return across securities at a point in time 

CAR Cumulative Abnormal Return for a single security over the event window 

CAAR Cumulative Average Abnormal Return for all securities over the event window 

Estimation period Period where variables are calculated before the events leak/are announced 

Event window Window where the news possibly affect abnormal return 

T The time from one observation to another 

L1 Length of the estimation period 

t=𝐓𝟎+1 to t=𝐓𝟏  Estimation period 

L2 Length of the event window 

t=𝐓𝟏+1 to t=𝐓𝟐  Event window 

N Number of observations 

 

Event studies can be conducted and validated in various ways. According to MacKinlay (1997), as well 

as most research literature, a test for abnormal return in an event study should include a parametric test 

and could potentially include a non-parametric test. In event studies, scholars often use a non-parametric 

test to complement a parametric test, as the parametric test by many are seen as the classical event study 
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test. In an event study, several factors might disrupt the credibility of the results, and we will have to 

choose which tests to run accordingly.  

 

Event clustering and non-normal distributions are two factors that, if not treated for, are known to tamper 

with the results of the event study. First, in the case of event clustering, several events in the sample 

occur at the same calendar date creating cross-sectional correlation across samples. Second, non-normal 

distributions occur if there are major outliers in the event window and the cumulative abnormal return 

are seen as not normally distributed.  

 

Several test account for cross-sectional correlations across samples, including the Patell test and the BMP 

test (Luoma & Pynnönen, 2010). These tests are statistical parametric tests, and builds on the classical 

statistical parametric approach. As the events in this sample are collected with an assumed random time -

span of 20 years, there are no factors indicating cross-sectional correlation across samples. Figure 4.2 in 

the data section indicates that the events as spread out, not equally, but at least substantially across all 

years.  

 

It is reasonable to assume that our abnormal returns are non-normally distributed in the event windows. 

Many firms are “thin-traded”, and even though we attempt to account for this, large shocks at specific 

days are expected. To account for non-normal distribution we can perform non-parametric tests. Corrado 

(1989) developed the Rank test, later modified by Corrado & Zivney (1992). Brown & Warner (1980) 

developed the sign test, later modified by Cowan (1992). Generalized Sign and Rank test have in recent 

years been developed, but these are more complex, and we argue that the normal Sign and Rank test will 

be sufficient to complement the parametric test.  

 

In our event study, we therefore choose to run a classical cross sectional parametric test, accompanied 

by both a Rank test and a Sign test. As we expect not to have any problems with event clustering, we 

find no arguments to perform the Patell test nor the BMP test. If the assumptions for the parametric test 

hold, the results from the parametric test are proven in similar event studies to be highly valued, and the 

parametric test outperforms the power of the non-parametric tests (MacKinlay, 1997). We will base the 
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following hypotheses on the parametric test. Hence, the non-parametric test will be seen as a validating 

complement, not a substitute, to the parametric test. 

 

5.2.1.5.1 Parametric tests  

Overall, a parametric test will test the cumulated abnormal return in an event window to see if the 

abnormal returns are significantly different from zero (Bartholdy et al., 2007). With the use of a 

parametric test, we can test the significance of a single abnormal return (AR) at a point in time or test the 

average abnormal return (AAR) for all firms at a point in time. We can test the cumulated abnormal 

return (CAR) for a single firm in the event window and finally we can test the cumulative average 

abnormal return (CAAR) for all firms in the event window. The process starts with the abnormal return 

(AR). 

 

As the parametric test is based around a student t-test, null hypothesis (H0) is needed.  

H0 = No abnormal return in event window 

H1 = Abnormal return in event window 

 

By rejecting the null hypothesis on different critical levels, we are able to detect abnormal returns in the 

event window. From equation (5.8) above, we know that the abnormal return is the difference between 

the actual and the expected return of the market model. The variance of the abnormal returns will 

potentially consist of two parts. First, due to sampling errors in the coefficients of the market model, 

variance is created as the sample is not representing the whole population. Second, there are variance in 

the error terms when the market model operates in the estimation period. As mentioned above, we assume 

that by setting a 9-month estimation period, our estimation period sample represents the population, and 

sampling errors are therefore assumed to be zero. As seen in equation (5.2), the residuals from the market 

model equals the abnormal return.  Due to this, the residual variance can be described as below:  

 

 
�̂�𝜀𝑖
2 =

1

𝐿1 − 2
∑ (𝐴𝑅𝑖𝑡)

2

𝑇1

𝑡=𝑇0+1

= 𝜎2(𝐴𝑅𝑖𝑡)
 (5.12) 

Equation (5.12) describes that the variance in abnormal return equals the sum of squared residuals divided 

by the length of the estimation period minus two degrees of freedom. In the parametric test, we assume 

that the abnormal returns are normally distributed with a value of zero 
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𝐴𝑅𝑖𝑡~𝑁(0, 𝜎
2(𝐴𝑅𝑖𝑡) = 𝜎𝜀𝑖

2 ) 

In this study we are not specifically interested in the abnormal return at one point in time, but we need to 

construct the variance 𝜎2(𝐴𝑅𝑖𝑡) in order to find 𝑣𝑎𝑟(𝐶𝐴𝑅𝑖),𝑣𝑎𝑟(𝐴𝐴𝑅𝑡) and 𝑣𝑎𝑟(𝐶𝐴𝑅𝑖𝑡). To get the 

overall performance of each firm in the period we calculate the statistics for the cumulative abnormal 

return: 

 𝐶𝐴𝑅𝑖(𝑡1+ 1, 𝑡2) = ∑ 𝐴𝑅𝑖𝑡

𝑡2

𝑡=𝑡1+1

 (5.9) 

And the variance: 

 𝜎𝑖
2(𝑡1+ 1, 𝑡2) = 𝐿2𝜎𝜀𝑖

2  (5.13) 

In addition, the cumulative abnormal return is normally distributed  

𝐶𝐴𝑅𝑖(𝑡1+ 1, 𝑡2)~𝑁 (0,𝜎𝑖
2(𝑡1 + 1, 𝑡2)) 

 

As well as being interested in the performance of each firm for the entire event window, we are interested 

in the cross-section performance at each time, t, in the event window. This will be used to see if there are 

specific days that overall outperform in the event window. The return and the variance for the average 

abnormal return is calculated as: 

 𝐴𝐴𝑅𝑡 =
1

𝑁
∑𝐴𝑅𝑖𝑡

𝑁

𝑖=1

 (5.10) 

And the variance: 

 𝜎𝑖
2(𝐴𝐴𝑅𝑡) =

1

𝑁2
∑𝜎𝜀𝑖

2

𝑁

𝑖=1

 (5.14) 

We find most interest in the cumulative average abnormal return, i.e. the average of the abnormal returns 

across all firms and all days in the event window. The return and variance for CAAR are found as: 

 𝐶𝐴𝐴𝑅(𝑡1+ 1, 𝑡2) = ∑ 𝐴𝐴𝑅𝑡

𝑡2

𝑡=𝑡1+1

 (5.11) 

And the variance: 
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 𝜎𝑖
2𝐶𝐴𝐴𝑅(𝑡1 + 1, 𝑡2) = ∑ 𝜎𝑖

2(𝐴𝐴𝑅𝑡)

𝑡2

𝑡=𝑡1+1

= 𝜎𝑖
2(𝐴𝐴𝑅𝑡) 𝐿2 (5.15) 

The CAAR distribution can be expressed in the following way: 

𝐶𝐴𝐴𝑅(𝑡1+ 1, 𝑡2)~𝑁 (0, 𝜎𝑖
2𝐶𝐴𝐴𝑅(𝑡1 + 1, 𝑡2)) 

 

As mentioned earlier, we will test the returns against its standard deviations and use the student t-

distribution. By performing the t-test emphasized below, we will find critical values that we can use for 

rejecting or accepting the null hypothesis of the returns being different from zero. The t-statistic is 

calculated by taking the estimate of interest, in our case the different types of returns, and divide this 

with the estimated standard deviation. For the average abnormal return (AAR) we get: 

 
𝑡 =  

𝐴𝐴𝑅𝑡

√𝜎𝑖
2(𝐴𝐴𝑅𝑡)

 
(5.16) 

For the cumulative average return (CAR) we get: 

 
𝑡 =  

𝐶𝐴𝑅𝑖(𝑡1 + 1, 𝑡2)

√𝜎𝑖
2(𝑡1 + 1, 𝑡2)

 
(5.17) 

For the cumulative average abnormal return (CAAR) we calculate: 

 
𝑡 = 

𝐶𝐴𝐴𝑅(𝑡1 + 1, 𝑡2)

√𝜎𝑖
2𝐶𝐴𝐴𝑅(𝑡1+ 1, 𝑡2)

 
(5.18) 

 

5.2.1.5.2 Non-parametric tests 

We perform two non-parametric tests to complement the parametric test performed above. Non-

parametric tests provide a logical result as it efficiently states whether the abnormal return is positive or 

negative, but it will not yield an actual number of abnormal returns as with the parametric test (Kolari & 

Pynnonen, 2010). Both the Corrado Rank test and the Sign test follow the same steps and calculations as 

the parametric statistical test. Both the methods are valid, but the Corrado Rank test has in previous 

literature seen to outperform Sign test (Corrado & Zivney, 1992).  

 

Rank Test  
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From the previous estimations, we have calculated the abnormal return for each sample for all time 

periods, the variable AR. To conduct the rank tests all the abnormal returns (ARi) had to be ranked among 

the rest of the observations for each firm for both the estimation period and the event window, i.e.  T0+1 

to T2. If ranks are tied, typically when AR is zero, the mid-range of the ranks is used. After ranking the 

observations, the variables are standardized as values between 0 and 1: 

 𝐾𝑖𝑡 =
𝑅𝑎𝑛𝑘(𝐴𝑅𝑖𝑡)

1 + 𝐿1 + 𝐿2
 (5.19) 

where Kit represents the standardized rank value and Rank (ARit) represents the ranking of each abnormal 

return among the observation within a firm. The variance is calculated as: 

 𝜎�̅�
2 =

1

𝐿1 + 𝐿2
∑(𝐾𝑡 − 0.5)

2

𝑇2

𝑡=𝑇0

 (5.20) 

When analyzing a multiday event period, the Rank-test considers the sum of the mean excess rank for 

the event window as follows:  

 𝐾(̅̅̅̅ 𝑇1 + 1, 𝑇2) =
1

𝐿2
∑ 𝐾𝑖𝑡

𝑇2

𝑡=𝑇1+1

 (5.21) 

Finally, the rank test is tested in the following way: 

 𝑡𝑟𝑎𝑛𝑘 = √𝐿2

(

 
𝐾(̅̅̅̅ 𝑇1+ 1,𝑇2) − 0.5

√𝜎�̅�
2

)

   (5.22) 

The rank test is a good and indicative non-parametric test that is easy to interpret and provides an estimate 

that explains whether there are abnormal returns or not. The fact that the rank test account for extreme 

outliers makes is more robust than the parametric t-test. At the same time, we cannot use the estimated 

abnormal return in any logical interpretation, as the standardized values are only relative, not actual as 

with the parametric test. 

 

Sign Test 

As with the rank test, we use the abnormal return estimations we have already calculated in the sign test. 

Instead of using the individual ranks for each observation, the sign test “only” tests whether the abnormal 

return is negative or positive. If the AR is positive, it will be given the value one, and zero otherwise. If 
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the average of observed values is higher 0.5 for the observations in the event window, there are  more 

positive than negative ARs, and it is presumably abnormal return in the dataset.  

 

As with the parametric test and the rank test, we will have to test the statistical significance of the result. 

By applying the equation below, we test whether the abnormal returns are significantly different from 

zero, i.e. reject the null hypothesis: 

 𝑡𝑠𝑖𝑔𝑛 = √𝑁(
�̂� − 0.5

√0.5(1 − 0.5)
) (5.23) 

 

Summary of non-parametric tests 

Both the Rank test and the Sign test will be indicative, and will be used to complement the parametric 

test. The Rank test is known to be the sign test superior, as it includes an element of the size in the 

estimates (Cowan, 1992).  However, the Rank test is more sensitive to increases in the length of the event 

window, to increases in return variance and to thin trading. Because our event window is relatively short 

and thin trading is already accounted for, we will rely most heavily on the Rank test as the non-parametric 

measure, but use the results of both tests. 

 

5.2 Cross-sectional regression analysis  

We formulate our hypotheses in a way that enables us to perform regression analysis based on the 

cumulative abnormal return (CAR) calculated in the event study. As emphasized above, the CAR will be 

used as a dependent variable, and possible value drives explained by different independent variables 

depending on the scope of the hypothesis. In the regressions, we also add control variables in order to 

minimize the error term and in avoid econometric problems. Hence, we apply multiple regression 

analysis in all hypotheses. 

 

Multiple regression analysis allows us to explicitly control for many factors simultaneously (Woolridge, 

2009). In our study, this enables us to regress the cumulative abnormal return on several independent 

variables, and we should be able to infer causality in cases where simple regression analysis would be 

misleading. By regressing factors on the firm specific CARs, we are able to check and test the influence 

of other variables on the dependent variable and we will be able to conclude whether certain firm specific 
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components influence the value creation through M&A. Generally, we can write a multiple regression 

analysis with 𝑘 independent variables as: 

 𝑦 = 𝛽0 + 𝛽1𝑥1+ 𝛽2𝑥2 +⋯+ 𝛽𝑘𝑥𝑘 + 𝑢 (5.24) 

 

In our study, the cumulative abnormal return will work as the dependent variable, and hypothesis-specific 

variables will act as the independent variables: 

 

 𝐶𝐴𝑅𝑖(𝑡1 + 1, 𝑡2) = 𝛽0 + 𝛽1𝑥1+ 𝛽2𝑥2 + ⋯+ 𝛽𝑘𝑥𝑘 + 𝑢 (5.25) 

 

Several statistical properties of the multiple regression have to be fulfilled in order to truly rely on the 

parameters estimated through the multiple regression. In particular, there are five Gauss-Markov 

assumptions that have to be accounted for. The assumptions are direct extensions of the simple regression 

model’s assumptions: 

1. Linear in parameters 

2. Random sampling 

3. No perfect collinearity 

4. Zero conditional mean 

5. Homoscedasticity 

 

The first assumption, linearity in parameters, formally states a population model illustrated in equation 

5.24 above. The key feature is that the model is linear in the parameters,  𝛽0, 𝛽1, 𝛽2, … , 𝛽𝑘 , and follows 

the model in equation 5.24. Following this model still opens for flexibility, as the independent variables 

in the model can be arbitrary functions, such as natural logarithms and squares.  

 

The second assumption demands that the sample of 𝑛 observations are randomly selected following the 

population model in equation 5.24. When choosing the firms to include in the sample we have selected 

all firms that fulfills our selection criteria, such as being publicly listed and have the necessary data 

available. Despite certain limitations, we believe our data is randomly sampled and will not have 

problems with this assumption.  
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No perfect collinearity is the third assumption. In the sample, and therefore in the population, none of 

the variables are constant nor an exact linear combination of another independent variable. First, neither 

of the independent variables can be constant in the entire sample, as they will influence the parameters, 

but not adding additional value. This means that the parameter that stems from a constant variable only 

makes the estimations worse. Second, no independent variable can be perfectly correlated with another 

independent variable, because then the model will suffer from perfect collinearity. It is important to 

emphasize that variables can be correlated, but not perfectly correlated. The problem with perfect 

collinearity often occurs when dealing with multiple types of information that explains the same thing, 

such as price-book-ratio and book-price-ratio. As we are dealing with many different independent 

variables in the various hypotheses, we will be aware of this pitfall throughout the multiple regression 

analysis. 

 

The forth assumption regards zero conditional mean. The error term, 𝑢, has to have an expected value of 

zero given any values of the independent variable. As with the time series regression, this assumption 

implies that each error term is uncorrelated with each independent variable in the sample. When this 

assumption holds we say that the data is exogenous. For our sample this means that a certain unobservable 

variable, or in our case the error term, is uncorrelated with the independent variable individually set for 

each hypothesis. In the testing of our set hypothesis, it is possible that we are unable to include all 

variables necessary to explain the dependent variable sufficiently. This problem stems from either poor 

preparation and data variable selection, or the fact that not all data is possible to collect and include in 

each hypothesis. Due to this, we will have to be careful and consider each element included in the 

regression. As our dataset is relatively large and diversified, one can argue that the overall problem will 

be small, but not necessarily insignificant. 

 

Homoscedasticity is the fifth and last assumption for multiple regression analysis. The assumption states 

that the error term 𝑢 has the same variance given any values of the independent variables. If this 

assumption fails, we say that the regression model exhibits heteroscedasticity. As with autocorrelation in 

time series, the presence of heteroscedasticity will not bias the estimators. The problem arise again with 

hypothesis testing, as the OLS confidence intervals are not valid. In this form of hypothesis testing, we 

are more dependent on the standard errors than in the time series regression of abnormal return. This 
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means that neglecting problems due to heteroscedasticity can cause inferences from hypothesis testing 

to be misleading. In practice, we usually do not know whether there are homoscedasticity or 

heteroscedasticity in the data before we run the regression. By applying Heteroscedasticity- Robust 

Standard Errors instead of the normal standard errors, we account for possible problems with 

heteroscedasticity. If there is homoscedasticity, the Heteroscedasticity- Robust Standard Errors will just 

become conventional OLS standard errors. We apply Heteroscedasticity- Robust Standard Errors as a 

substitute to normal standard errors for all regressions we run in the cross-sectional regression analysis.  

6 Empirical results  

In the proceeding, we present the results of our empirical investigation. Thus, we start with the event 

study and the results on value creation. However, merely calculating the abnormal returns experienced 

by shareholders on either side of the transaction will be inconclusive. That is why we proceed with 

analyzing the value drivers of abnormal returns later in our investigation.  

 

6.1 Value creation  

In hypothesis 1, we investigate the overall value creation experienced by shareholders of bidding and 

target firms respectively. This is the core and baseline of our analysis, and the estimated results from this 

part will be applied in the preceding analyses of the consecutive hypotheses. It is important to separate 

between the bidding side and the target side. In hypothesis 1 we are investigating whether the stock price 

of the bidder and target on average reacts positively or negatively to an M&A transaction in the days 

surrounding an event. As we assume that the markets are semi-efficient, the reaction in stock price is 

used as a measurement of the short-term value creation, and as explained in the methodology, we 

calculate the abnormal returns of companies with the aid of event studies. However, merely calculating 

the abnormal returns experienced by shareholders on either side of the transaction will be inconclusive. 

That is why we proceed with analyzing the value drivers of abnormal returns later in our investigation. 

 



48 

 

6.1.1 Hypothesis 1.1 

Introduction  

In our first hypothesis, we investigate whether there are abnormal return to be found in the short-term 

period before and after an event, i.e. the event window. There are many potential sources of value in the 

M&A process. Synergies, such as cost-reductions or tax savings, and access to new and/or larger markets 

are among some of these sources (Sudarsanam, 2003) . On the other side, potential pitfalls increase the 

risk of the M&A transaction. Previous researchers struggle to document significant value creation, as we 

discussed in the literature review. Hence, a commonality between the previous studies is that the effect 

is small and/or insignificant. Thus, we form our first hypothesis with inspiration from previous findings:  

 

Hypothesis 1.1: Bidder stock return zero upon announcement of acquisition 

 

As described in the methodology, we will investigate whether there are abnormal returns by performing 

an event study with different event windows. The results from this event study are tested for significance 

with a parametric t-test, complemented with two non-parametric tests, i.e. the rank and the sign test. By 

conducting the parametric test, we get a numerical result, an actual percentage of CAAR for the specific 

event window. The non-parametric tests are not providing numerical values, but standardized returns 

either higher or lower than an average, indicating positive or negative abnormal returns. For both the 

parametric and the non-parametric test, we have estimated the CAARs for four different event window 

intervals: ±10, ±5, ±2 and ± 1 days surrounding the announcement day of the merger or acquisition.  

 

Results and interpretation  

We start with the parametric test to present the actual number the event study yielded and complement 

with non-parametric tests for robustness.  
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Parametric test 

Table 6.1 

Parametric test for cumulative average abnormal return of bidding firms 

This table reports the results from the parametric t-test for cumulative average 

abnormal return of bidding firms. The dependent variable is ±10, ±5, ±2 and ± 1 

days respectively surrounding the announcement day of the merger or acquisition. 

  -10,10 -5,5 -2,2 -1,1 

CAAR -1,26% 0,58% 0,85% 0,98% 

σ2 1,35% 0,98% 0,66% 0,51% 

t-stat -0,93 0,59 1,29 1,92* 

p-value 35,47% 55,33% 20,09% 5,69% 

N 108 110 111 111 

*, **, *** indicate significance level of 10%, 5% and 1% respectively 

Source: own calculations 

 

As seen in table 6.1, the abnormal return is small, negative and insignificant for the 21 days event 

window. When the event window is narrowed down to 5 days before and after the announcement, the 

abnormal return becomes slightly positive, but still insignificant on all relevant significance levels. When 

we narrow the window further down to 2 days before and after the announcement, the abnormal return 

increases, but remains insignificant. For the event window 1 day before and after the announcement, the 

CAAR is 0.98%, and the result is significant on a 10% level. This indicates that there are abnormal 

returns for bidding firms in our sample when the window is short. An interesting observation is that the 

abnormal return becomes higher when we narrow the event window down, hence it would be interesting 

to analyze at the average abnormal return for each day across the sample. 

 

In table 6.2, the AAR is significant for several days. Observations at day -7, -4, 0, +4 and +8 days are all 

significant at 10 or 5% significance levels. We assume noise in the observations for -7, -4, +4 and +8 

days as there may be other factors causing the positive and negative abnormal return observed. As the 

abnormal returns are simple averages, outlier may affect our results. However, it seems to be a stock 

price effect on average at the day of announcement, with small and insignificant effects the days prior 

and after. To understand this we will have to remember why we established the event windows in the 

first place; we were uncertain about the time span it would require in the market to fully incorporate the 

new information. With the assumption that rumors, drifting and behavioral factors could affect the 
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announcement effect, we used multiple event windows. From table 6.1 and 6.2 we can interpret that the 

Nordic market seems relatively efficient, as the stock price reactions seem to occur relatively quickly.  

 

Table 6.2 

Abnormal average return for bidding firms 

This table reports the abnormal average return (AAR) of the sample that 

consists of 111 deals. 

Day AAR t-stat P-value N 

-10 -0,39% -1,32 19,11% 111 

-9 0,00% 0,00 99,78% 111 

-8 0,31% 1,04 30,02% 111 

-7 -0,74% -2,53** 1,29% 111 

-6 -0,26% -0,89 37,39% 111 

-5 -0,08% -0,28 77,88% 111 

-4 0,59% 2,01** 4,69% 111 

-3 -0,21% -0,70 48,32% 111 

-2 0,24% 0,83 40,86% 111 

-1 0,38% 1,28 20,40% 111 

0 0,49% 1,66* 9,95% 111 

1 0,12% 0,39 69,44% 111 

2 -0,38% -1,29 20,12% 111 

3 -0,08% -0,27 78,65% 110 

4 -0,54% -1,83* 6,98% 110 

5 0,05% 0,17 86,29% 110 

6 -0,05% -0,17 86,66% 110 

7 0,23% 0,78 43,66% 110 

8 -0,63% -2,14** 3,45% 108 

9 -0,38% -1,29 19,88% 108 

10 0,08% 0,28 77,84% 108 

*, **, *** indicate significance level of 10%, 5% and 1% respectively 

Source: Authors own calculations 

 

Figure 6.1 below shows the average abnormal returns graphed along with t-stats for each observation 

and significance bands at 5% level. As the standard deviation is constant for all observations across the 

sample (see eq. 5.14), the t-stats are highly correlated with the abnormal return, as seen in the table. The 

figure is included to give a graphical presentation of table 6.2 in order to better grasp the development of 

stock returns in the event window.  
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Another interesting approach is to index the AARs from the start of the event window, which is presented 

in figure 6.2 below. An important note to the graph is that the t-stats and significance bands are the exact 

same as in figure 6.1, as we cannot test for significance in the accumulation of returns. Thus, these are 

included to indicate whether the movements are significant or not, but should not be regarded as 

significance values for the indexed observations.  
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Figure 6.2 illustrates that the abnormal return in total is negative in the days before the announcement. 

The negative trend reverses 2 days before the announcement, and the average abnormal return increases 

up until 1 day after announcement. At the day of announcement the abnormal return is high, but decreases 

throughout the event window. At the end of the event window, the total abnormal return is negative. The 

indexation of bidder AARs indicate that there is value creation from the merger or acquisition ± 1 day 

surrounding the announcement, but this is vanished 10 days after the announcement. From the data, it is 

difficult to determine why this value seems to disappear. Nevertheless, our results seem to be in line with 

prior research that also struggled to find significant abnormal returns for shareholders of the bidding 

firms. 

 

We mentioned in the methodology that problems due to autocorrelation could arise with the use of time 

series regressions. We test for this using Durbin-Watson and plotted the relevant residuals in appendix 5 

and 6 for bidders and targets respectively. Thus, we argue that autocorrelation is not present in the time 

series.  

 

Non-parametric tests 

A rank test proves abnormal return if the event window average is above 50% in the test, with statistically 

significant results.  

 

Table 6.3 

Non-parametric Rank test for bidding firms 

This table reports the results from the non-parametric Rank test. Event 

window average above 50% indicates abnormal return. The dependent 

variable is ±10, ±5, ±2 and ± 1 days respectively surrounding the 

announcement day of the merger or acquisition. 

  -10,10 -5,5 -2,2 -1,1 

Event window average 49,70% 50,45% 50,97% 51,37% 

σ2 2,78% 2,78% 2,78% 2,78% 

Days in event 21 11 5 3 

t-stat -0,49 0,53 0,78 0,85 

p-value 63,19% 60,41% 47,28% 45,59% 

*, **, *** indicate significance level of 10%, 5% and 1% respectively 

Source: Authors own calculations 
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As seen in table 6.3, the average range above 50% for the three shortest event periods, but neither of 

them are statically significant at any respectable significance level. By applying the non-parametric rank 

test, our results suggest that there are not any abnormal returns on average when we account for non-

normal distributions.  

 

As with the rank test, the sign test suggests abnormal return if the event window average is higher than 

50%, i.e. there are more 1s than 0s, indicating positive abnormal return in the event window. 

Table 6.4 

Non-parametric Sign test for bidding firms 

This table reports the results from the non-parametric Sign test. Event 

window average above 50% indicates abnormal return. The dependent 

variable is ±10, ±5, ±2 and ± 1 days respectively surrounding the 

announcement day of the merger or acquisition. 

  -10,10 -5,5 -2,2 -1,1 

Event window average 47,32% 48,67% 49,73% 49,55% 

Days in event 21 11 5 3 

t-stat -0,79 -0,39 -0,08 -0,13 

p-value 42,90% 69,81% 93,75% 89,63% 

*, **, *** indicate significance level of 10%, 5% and 1% respectively 

Source: Authors own calculations 

 

As seen in table 6.4, the average never exceeds 50%, indicating that there are more negative than positive 

abnormal returns in the event window. None of the event windows contain statically significant abnormal 

returns, similar as the Rank test. Thus, by accounting for non-normal distributions, we cannot conclude 

that abnormal returns are present in the different event windows.  

 

Conclusion 

The findings in the parametric cross-sectional test indicate that there are, on average, slightly positive 

abnormal returns in the shortest event window of our sample. The majority of the cumulated abnormal 

return stems from the announcement day, making the shorter event windows more significant and 

interesting than the longer event windows. The parametric test yields that the average bidding firm in our 

Nordic sample can expect a ~1% significant abnormal return in the 3- day event windows surrounding a 

transaction announcement. The parametric test is complemented with two non-parametric tests in order 
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to account for non-normal return, but neither of these tests proves significant returns for any of the event 

windows. This emphasizes the fact that most of the abnormal return seen in the parametric test stems 

from the announcement day, which is interesting as it can be interpreted that the Nordic market efficiently 

incorporates new information regarding the merger.  

 

Our findings emphasize that creating value from M&A is very difficult, at least from an acquirer’s  point 

of view. The combination of creating synergies and risk of overpaying for these seems to cancel out any 

excess returns. An important consideration to make is the difference in size of bidders and targets (see 

table 4.2). A caveat from our analysis is that acquirers are substantially larger, which will reduce the 

stock price effects of an acquisition.  

 

Based on these results we fail to reject the first hypothesis, which means that shareholders of the acquirers 

experience insignificant gains when mergers or acquisitions are announced. There are positive abnormal 

returns around the announcement of an M&A transaction, but the reaction is fairly small  and only 

significant at a 10% level. This is in line with the research of  Bradley, Desai, & Kim (1988) and Goergen 

& Renneboog (2004) among others.  

 

6.1.2 Hypothesis 1.2 

Introduction 

Hypothesis 1.2 is similar to hypothesis 1.1, but studies the short-term performance from the viewpoint 

of target firms and its shareholders. When purchasing a majority stake in a firm, it is reasonable to assume 

that an investor will have to pay some sort of a premium. By purchasing a majority stake and paying a 

market premium, the stock price of the target firm will naturally be pushed up, and one can therefore 

assume that there will be a short-term positive effect in the stock price. Previous research is unanimous 

in their study of target stock price effect. Franks, Harris, & Mayer (1988) and Mulherin & Boone (2000) 

found evidence of an average abnormal return of 23.3% and 20.2% when investigating UK and US 

acquirers respectively. In more recent studies, Goergen & Renneboog (2004) found a 9% average 

abnormal return. All abnormal returns found in previous studies have been proven statically significant, 

and this influence our second hypothesis: 
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Hypothesis 1.2: Target stock return positive upon announcement of acquisition 

 

As with hypothesis 1.1, we will investigate whether there are abnormal returns present when a target is 

acquired. We will do this by performing a parametric t-test complemented with a non-parametric rank 

test and a non-parametric sign test. 

 

Results and interpretation  

Parametric test 

Through the parametric test on cumulative average abnormal return for target firms, summarized in table 

6.5, we can see that the CAAR is large and positive, and highly significant for all of the event windows. 

Our findings are overall very similar to what found in previous research in other geographical areas and 

periods.  

 

Table 6.5 

Parametric test for cumulative average abnormal return of target firms 

This table reports the results from the parametric test for CAAR event study. The 

dependent variable is ±10, ±5, ±2 and ± 1 days respectively surrounding the 

announcement day of the merger or acquisition. 

  -10,10 -5,5 -2,2 -1,1 

CAAR 22,96% 22,06% 20,77% 21,01% 

σ2 1,91% 1,38% 0,93% 0,72% 

t-stat 12,03*** 15,97*** 22,30*** 29,13*** 

p-value 0,00% 0,00% 0,00% 0,00% 

N 71 73 73 74 

*, **, *** indicate significance level of 10%, 5% and 1% respectively 

Source: Authors own calculations 

 

When interpreting the results in table 6.5, we see that the CAARs are relatively stable around ~21-23% 

in the various event windows. It is also here interesting to see if there are specific days where the average 

abnormal return is especially large and significant. The rationale being that the return on the 

announcement day is large enough to influence the longer event windows and make them statistically 

significant. In table 6.6, we present the Average Abnormal Return for all days in the event period, and 

investigate whether this is true. 
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  Table 6.6 

Abnormal average return for target firms 

This table reports the average abnormal return for each day in the event period.  

Day AAR t-stat P-value N 

-10 0,08% 0,19 85,11% 75 

-9 -0,18% -0,44 66,41% 75 

-8 -0,31% -0,75 45,83% 74 

-7 0,57% 1,37 17,36% 74 

-6 0,61% 1,48 14,44% 74 

-5 -0,21% -0,49 62,24% 74 

-4 0,36% 0,86 39,36% 74 

-3 1,19% 2,85*** 0,57% 74 

-2 -0,15% -0,35 72,63% 74 

-1 1,41% 3,38*** 0,12% 74 

0 18,66% 44,82*** 0,00% 74 

1 0,94% 2,26** 2,68% 74 

2 -0,10% -0,23 81,78% 73 

3 -0,02% -0,04 96,52% 73 

4 0,08% 0,18 85,39% 73 

5 -0,11% -0,26 79,72% 73 

6 0,11% 0,26 79,64% 73 

7 -0,02% -0,05 95,67% 73 

8 0,08% 0,19 84,92% 71 

9 0,25% 0,59 55,61% 71 

10 -0,28% -0,68 49,97% 71 

*, **, *** indicate significance level of 10%, 5% and 1% respectively 

Source: Authors own calculations 

 

From table 6.6 we infer that only 4 out of 21 days yield statically significant average abnormal returns. 

On the event day, the abnormal return is very large, and the t-statistic exceptionally high. By looking at 

the AARs we understand that a substantial amount of the CAARs from table 6.5 stems from the day of 

the announcement. However, there are large and significant price movements respectively 3 and 1 days 

prior to the announcement day, which suggest that some investors might have traded on inside 

information. This makes the non-parametric tests especially important, as it will reveal whether abnormal 

return the other days were significantly different from zero.  
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We provide the average abnormal returns for target firms in figure 6.3 in order to better visualize the data 

from table 6.6. As for bidding firms, we see that the significance of the observation is correlated with the  

extremeness of the observation, due to the fact that the standard deviation is the same across days, and 

the t-stat is a result of the observation and the standard deviation (eq. 5.14). As expected, the abnormal 

return on the announcement day is high and significant. Because of its large value, it may distort the price 

movements the other 20 days of the event window. However, as seen from table 6.6, there are only small 

and insignificant abnormal returns these days. The exceptions are the two observations on day -3 and -1, 

which we discussed above. One striking difference between the AARs in figure 6.3 and 6.1 is that the 

price movements of target firms are relatively flat except from the announcement day. This may reflect 

the degree of complexity in the valuation of synergies. Put differently, the lion share of the abnormal 

return of target shareholders is the premium offered by the acquirer, which should be relatively 

straightforward to incorporate in the stock price of targets upon announcement. For bidding firms, 

however, the valuation of synergies arising from the merger is more complex and thus more difficult to 

calculate.  

 

By indexing the average abnormal returns in the event window, we can see the accumulated effect of the 

acquisition announcement for target shareholders. In figure 6.4, we can see that there is a huge and 
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significant effect at the day of the announcement, but also some significant positive effects a couple of 

days in advance of the event. In the days following an event there are the small and insignificant effects 

in the average abnormal return. 

The 

large and significant return on the announcement day is in line with our hypothesis and previous research, 

and makes economically sense. Furthermore, it suggests that the market is efficient as  the new 

information is quickly absorbed.  

 

Non-parametric test  

As mentioned above, the non-parametric tests are used as we would like to see if there are proof of 

abnormal returns throughout the whole event window, not only one extreme observation at the day of 

announcement. 

 

In table 6.7, the rank test for target firms is summarized. The event window average of the standardized 

rankings is above 50%, indicating abnormal return in all of the chosen event windows. All the four 

averages are statically significant. This indicates that even though there is an extreme observation at the 

day of announcement, it is evidence of abnormal return on average across all days in the set event 

windows. 
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Table 6.7 

Non-parametric Rank test for target firms 

This table reports the results from the non-parametric Rank test. Event 

window average above 50% indicates abnormal return. The dependent 

variable is ±10, ±5, ±2 and ± 1 days respectively surrounding the 

announcement day of the merger or acquisition. 

  -10,10 -5,5 -2,2 -1,1 

Event window average 52,37% 54,19% 56,59% 61,35% 

σ2 3,21% 3,21% 3,21% 3,21% 

Days in event 21 11 5 3 

t-stat 3,39*** 4,33*** 4,59*** 6,13*** 

p-value 0,28% 0,12% 0,59% 0,87% 

*, **, *** indicate significance level of 10%, 5% and 1% respectively 

Source: Authors own calculations 

 

The non-parametric tests help us to mitigate the problem of non-normal distributions. However, the rank 

test is affected by the size the abnormal return. The implication of this is that the large effect on the 

announcement day will strongly affect the significance of the results, in which the longer event windows 

appear to be statistically significant. Hence, running a sign test will still be of interest, as the sign test 

only looks at the sign, not the relative size of the abnormal return.  

 

Table 6.8 summarizes the sign test. Despite the previous research and the findings in the previous tests, 

the sign test indicates negative abnormal return in the 21-days event window, but positive in the three 

other event windows. The test is only statically significant in the 3-days event window. 

Table 6.8 

Non-parametric Sign test for target firms 

This table reports the results from the non-parametric Sign test. Event 

window average above 50% indicates abnormal return. The dependent 

variable is ±10, ±5, ±2 and ± 1 days respectively surrounding the 

announcement day of the merger or acquisition. 

  -10,10 -5,5 -2,2 -1,1 

Event window average 48,20% 50,60% 52,55% 58,11% 

Days in event 21 11 5 3 

t-stat -0,53 0,18 0,74 2,35** 

p-value 59,56% 86,10% 46,01% 1,97% 

*, **, *** indicate significance level of 10%, 5% and 1% respectively 

Source: Authors own calculations 
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Conclusion  

Our findings in the parametric test for target firms are highly consistent with previous research, and we 

are able to fail to reject the given hypothesis. Not surprisingly, target firms experience a major significant 

jump in stock price in the days of the event window. This will obviously cause abnormal returns, as this 

new information is not reflected in the “normal” price movements. The proportion of the abnormal 

returns occurring at the day of announcement is not surprising, it appears that ~19% of the documented 

~23% abnormal return over the ±10 day event window occurs at the day of announcement. Theoretically, 

all of the abnormal return should be documented on the announcement day, but in practice, rumors and 

drifting stock prices may cause abnormal returns outside of the one-day event window.  

 

Because the announcement day abnormal return were so influential, the results of the non-parametric 

tests were interesting. The rank test indicated significant abnormal return in all four event windows. 

However, the abnormal return stemming from the announcement day will greatly affect the significance 

of the entire event window. This is why the sign test is an important supplement, as it does not include 

the size of the abnormal return. The sign test is positive, but only significant at the most narrow event 

window, indicating that abnormal returns are only present the three days surrounding the event. This is 

also what we saw in figure 6.3.  

 

Our findings are similar to Franks et al. (1988), Mulherin & Boone (2000), Goergen & Renneboog 

(2004), and all other previous research, but the degree of efficient market surprises us as it seems that 

most of the information is priced into the stock immediately after the transaction is announced. 

 

6.2 Means of payment 

According to neoclassic theory, means of payment should not affect price reactions assuming all 

securities are correctly priced and information fully incorporated by market participants. In practice, this 

will not be the case as of several reasons. Overall, the bidder’s choice of payment method seem to be 

influenced by market conditions (Sudarsanam, 2003, p. 387). Because of this, we carry out an 

investigation of the payment method and its effect on abnormal returns of both bidder and target 

shareholders.  
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6.2.1 Hypothesis 2.1 

Introduction 

If we assume that capital markets are semi-strong efficient, inside information will not be incorporated 

in the stock price valuation. Thus, managers with information contradicting the market may have 

incentives to acquire companies using its overvalued stock rather than cash because they expect to see 

negative long-term returns (Shleifer & Vishny, 2003). Because market participants are aware of 

asymmetric information problems, pure stock payments can cause negative price reactions due to 

signaling effects (Beck & DeMarzo, 2014, p. 572). This is not only observed within M&A, but also in 

general when companies raise money in the capital market – referred to as the pecking order hypothesis 

(Beck & DeMarzo, 2014, p. 570). Asymmetric information can also influence payment method in another 

way, namely due to risk aspects. If the acquirer offers cash as payment, it signals that the company is 

confident of the synergies of the deal, as it assumes the risk-reward itself. Explained differently, by 

offering stocks the bidding company could share the risk of a poor deal with the target (Martynova & 

Renneboog, 2006). Based on the aforementioned rationale, we test the following hypothesis.  

 

Hypothesis 2.1: Cash offers yield higher bidder returns than stock offers 

 

To test this hypothesis we calculate the mean difference in CAR for pure cash, pure stock and mixed 

offers. To increase the robustness of our regressions, we use the CARs for both the 3 days and 11 days 

window. We include dummy variables for each payment type, using mixed offer as the benchmark in the 

regression. We hypothesize that the dummy coefficient for cash is significantly higher than for the 

dummy coefficient for the two other variables, which implies a positive market reaction when offers 

contain only cash. We run the regression using control variables found to be influential in previous and 

similar studies. To control for differences in size we include the natural logarithm of market capitalization 

in million Euros. When calculating the logarithm of market capitalization, the coefficient is easily 

interpreted. In this case, changing the variable by one percent change the dependent variable by the 

coefficient divided by 100. As an acquisition might alter the capital structure of a company, we believe 

that the leverage ratio might be an important contributor to the announcement effect, in line with Lang 

et al. (1991) and Drymbetas & Kyriazopoulos (2014). Thus, we include the debt-equity ratio the year 
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prior to the deal. To account for different risk profiles, we include the company’s beta value (Drymbetas 

& Kyriazopoulos, 2014). Theoretically, the two latter variables should be correlated as the levered beta 

value increases with debt-equity ratio seen from the formula for levered beta 𝛽𝐿 = 𝛽𝑈 ∗

(1 + (1 − 𝑡𝑐) ∗
𝐷

𝐸
). However, from an unreported regression analysis, debt/equity could not significantly 

explain variations in beta in our sample. Thus, we include both measures, which has been done in prior 

academic research. Finally, we include industry dummies to control for differences in returns in the 

various industries of which we retrieve our data. This is important because it corrects for possible 

endogeneity issues. For example, this could be the case if some industries experience higher returns, 

because it would be difficult to determine the direction of causality. We use the one-digit SIC codes to 

classify the industries. The regression results are reported in the table below.   

 

Results and interpretation  

The results from the following regression are reported in table 6.9: 

𝐶𝐴𝑅[−𝑡, +𝑡]𝑖 = 𝛽0 + 𝛽1𝐷𝑐𝑎𝑠ℎ 𝑏𝑖𝑑,𝑖 + 𝛽2𝐷𝑠𝑡𝑜𝑐𝑘 𝑏𝑖𝑑,𝑖 +∑𝛽𝑖 𝐶𝑖 + 𝜀𝑖 

where ∑𝛽𝑖 𝐶𝑖 represents the remaining control variables.  
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Table 6.9 

Regression results for hypothesis 2.1 

In the following regressions, the dependent variables are the cumulated abnormal returns (CAR) for each 

company using either a 3 days or an 11 days event window. Cash bid (stock bid) equals one if the payment 

was cash (stock) and zero if otherwise. The benchmark is mixed payment, equal to one if the payment was a 

mixture of stock and cash and zero otherwise. The logarithm of market capitalization is measured in million 

Euros. The beta coefficients are calculated using the market model with estimation window of 200 days prior 

to the longest event window, i.e. [-210;-11]. Industry dummies are included using the one-digit SIC code, 

where Mineral and Construction is the benchmark industry. T-statistics are calculated using 

heteroscedasticity-robust standard errors. 

 CAR [-1, 1] CAR [-5, 5] 

Variables Coefficient T-stat Coefficient T-stat 

Intercept 0.039 1.11 0.029 0.54 

Cash bid -0.011 -0.59 -0.028 -1.18 

Stock bid -0.017 -0.55 -0.012 -0.35 

Control variables      

Log(Mcap) -0.007 -1.60 -0.005 -0.84 

Debt/equity 0.0013 0.22 0.028 0.43 

Beta 0.024 1.05 0.016 0.62 

Agric., Forestry and Fish. -0.053 -2.04** -0.078 -1.42 

Manufacturing -0.001 -0.05 -0.001 -0.03 

Transp., Comm. and util. 0.008 0.46 0.030 0.92 

Wholesale- and Retail 0.008 0.47 -0.017 -0.61 

Service industries 0.021 0.79 -0.013 -0.35 

Adjusted R-squared 0.010  -0.019  

No. of observations 83  83  

*, **, *** indicate significance level of 10%, 5% and 1% respectively  

Source: Bloomberg, Orbis, Zephyr 

 

From the table 6.9, we see that both cash and stock bids have lower mean returns than the benchmark, 

which is mixed payment. In the first regression, the mean abnormal return of cash bid is 3.9%− 1.1% =

2.8% while the stock bid’s mean return is 3.9%− 1.7% = 2.2%. The mean return of the mixed offers 

is the intercept of 3.9%. Albeit insignificant results, cash offers yielded higher returns than pure stock 

offers. With the CAR from the 11 days event window, the findings are different. In this case, cash offers 

yield the lowest returns, with a 1.6% difference from all-stock offers. The mean differences are not 

significant in this regression either. If we place more reliability on the first regression with lowest event 

window containing less noise, our findings are consistent with previous findings in that pure-stock offers 

yield lowest return. Neither of the coefficients are significant, which indicated that the means of payment 
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not necessarily affects the announcement effect of bidders in the Nordics. This could stem from the 

Nordic market being highly efficient, in which misevaluations are already accounted for. This seems to 

be an unlikely characteristic of the Nordic market, considering that the US and the UK stock markets are 

much developed and liquid and still experience different announcement effects due to payment method 

(see e.g. Servaes, 1991 or Goergen and Renneboog, 2004). Another possible reason is that the signaling 

effect is weak in the Nordics. This could also explain why financing of deals seems irrelevant for the 

wealth creation.  

 

To ease the interpretation of our findings above, we plot the average abnormal returns with different 

payment methods below in figure 6.5. The indexed abnormal returns are plotted in the first graph, 

while the actual AARs are plotted in the second graph. Both illustrations are interesting. The first will 

give an impression of the cumulated development, while the second show the price movements day by 

day.  

 Figure 6.5  

 Average abnormal returns with different payments methods  

 The figures below plot the indexed and the actual AARs classified by payment method.  
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From the indexed graph, our sample seems to completely contradict most of previous findings on 

payment method’s effect on abnormal returns. However, one important caution is that we do not control 

for other variables in the graphs. As mentioned in the literature review and from our expectations, it 
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should have been quite the opposite. Another interpretation arises when analyzing the actual numbers.  

One can observe that both cash and mixed bid increase in the 3 days event window, while pure stock bid 

decrease. This is more in line with the (insignificant) findings above and the research in general. 

 

Conclusion 

The regression results seem to suggest that mean of payment does not affect the abnormal returns upon 

announcement of a transaction for bidding companies in the Nordics. Thus, we reject our hypothesis that 

cash offers yield higher returns compared to stock or mixed offers. The implication of this is that bidders 

may have more flexibility with regards to financing of deals in the Nordics, because managers of the 

acquirer do not have to take into account possible negative market reactions with regards to payment 

method. A general test of the signaling effect in the Nordics could be interesting, as this could give a 

better understanding of our findings.  

 

6.2.2 Hypothesis 2.2  

Introduction 

Without inside information, it is a difficult and subjective task to determine whether a company is under- 

or overvalued. Nevertheless, upon the announcement of a stock financed transaction, it is important to 

assess the value of the acquirer. As mentioned earlier, overvalued companies have an incentive to finance 

a deal with stocks (Shleifer & Vishny, 2003). Combining this incentive with the previously mentioned 

pecking order and signaling effect, we expect and hypothesize a negative market reaction when a highly 

valued company finances a deal using stocks. Thus, we test the following hypothesis:  

 

Hypothesis 2.2: 
Stock offers from highly valued companies have the lowest abnormal bidder 

returns 

 

We augment the regression from hypothesis 2.1 to allow for a more comprehensive regression. In 

academic research, Tobin’s Q is often used to assess whether the market value of assets is higher than its 

book value, which would imply overvaluation. To classify as highly valued companies, we set the 

threshold as the median of the sample. Using the median of the sample reduce the effect of outliers 

compared to using the mean observation. However, this classification method can give rise to selection 
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bias, if overvalued companies are the ones making acquisitions. In that case, the selection of companies 

in itself will be biased by high valuation. Comparing the median of Tobin’s Q for bidders and targets 

suggests that selection bias is not a major problem. The median Tobin’s Q of bidders is 1.44, while the  

median Tobin’s Q is 1.40 for targets (see table 4.2). Moreover, this classification method has been utilized 

in other research as well (Delcoure and Hunsander, 2006). Tobin's Q is calculated as the book value of 

total assets less book value of equity plus market value of equity divided by total assets (Schlingemann, 

Stulz, & Walkling, 2002).  

 

We thus hypothesize that a company with a Q level above the median offering pure stock exchange will 

cause a more negative market reaction than a pure cash transaction. Accordingly, we test for mean 

difference where we include a payment dummy and a valuation dummy. In addition, we run another 

regression including the interaction between Tobin’s Q (as a quantitative variable) and payment method. 

As before, we include the relevant control variables that were elaborated on in the previous hypothesis. 

 

Results and interpretation 

We run two different regressions using 3 days and 11 days event window CARs, and use two different 

sets of independent variables testing the same relation to increase robustness. We write out the 

regressions below and report the results in table 6.10. In the first regression, we include a dummy variable 

representing 1 if the firm’s Tobin Q is higher than the median of the sample:  

 

(1) 𝐶𝐴𝑅[−𝑡, +𝑡]𝑖 = 𝛽0 + 𝛽1𝐷𝑐𝑎𝑠ℎ 𝑏𝑖𝑑,𝑖 + 𝛽2𝐷𝑠𝑡𝑜𝑐𝑘 𝑏𝑖𝑑,𝑖 + 𝛽3𝐷ℎ𝑖𝑔ℎ 𝑣𝑎𝑙𝑢𝑎𝑡𝑖𝑜𝑛,𝑖 +∑𝛽𝑖 𝐶𝑖 + 𝜀𝑖     

 

In the second regression we apply the quantitative measurement of  Tobin’s Q (rather than as a dummy) 

and interacts this with the dummy variables for payment method. 

 

(2) 𝐶𝐴𝑅[−𝑡,+𝑡]𝑖 = 𝛽0 + 𝛽1𝐷𝑐𝑎𝑠ℎ 𝑏𝑖𝑑,𝑖 + 𝛽2𝐷𝑠𝑡𝑜𝑐𝑘 𝑏𝑖𝑑,𝑖 + 𝛽3𝑇𝑜𝑏𝑖𝑛
′𝑠 𝑄𝑖

+ 𝛽4[𝐷𝑐𝑎𝑠ℎ 𝑏𝑖𝑑,𝑖 ∗ 𝑇𝑜𝑏𝑖𝑛
′𝑠 𝑄𝑖 ] + 𝛽5[𝐷𝑠𝑡𝑜𝑐𝑘 𝑏𝑖𝑑,𝑖 ∗ 𝑇𝑜𝑏𝑖𝑛

′𝑠 𝑄𝑖] +∑𝛽𝑖 𝐶𝑖

+ 𝜀𝑖    
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Table 6.10 

Regression results from hypothesis 2.2 

In the following regressions, the dependent variables are the cumulated abnormal returns (CAR) for each company 

using either a 3 days or an 11 days event window. Cash bid (stock bid) equals one if the payment was cash (stock) and 

zero if otherwise. The benchmark is mixed payment, equal to one if the payment was a mixture of stock and cash and 

zero otherwise. High valuation is a dummy equal to one if the observation has Tobin's Q higher than the median of the 

sample, zero if otherwise. Tobin's Q is calculated as the book value of total assets less book value of equity plus market 

value of equity divided by total assets (Schlingermann et al., 2002). Interaction variables between Cash (Stock) 

payment and Tobin's Q are also included. The logarithm of market capitalization is measured in million Euros. The 

beta coefficients are calculated using the market model with estimation window of 200 days prior to the longest event 

window, i.e. [-210;-11]. Industry dummies are included using the one-digit SIC code, where Mineral and Construction 

is the benchmark industry. T-statistics are calculated using heteroscedasticity-robust standard errors. 

 (1) (2) 

 CAR [-1, 1] CAR [-5, 5] CAR [-1, 1] CAR [-5, 5] 

Variables Coeff. T-stat Coeff. T-stat Coeff. T-stat Coeff. T-stat 

Intercept 0.048 1.27 0.023 0.44 0.085 1.63 0.071 1.08 

Cash bid -0.011 -0.54 -0.033 -1.34 -0.037 -1.13 -0.068 -1.82* 

Stock bid -0.014 -0.44 -0.012 -0.35 -0.033 -0.85 -0.023 -0.62 

High valuation -0.007 -0.57 0.019 1.17     

Tobin’s Q     -0.018 -2.13** -0.010 -1.02 

Cash bid*Tobin's Q     0.013 0.99 0.020 1.35 

Stock bid*Tobin's Q     0.012 0.76 0.009 0.69 

Control variables         

Log(Mcap) -0.008 -1.75* -0.008 -1.38 -0.008 -1.74 -0.008 -1.31 

Debt/equity 0.001 0.01 0.043 0.67 -0.015 -0.24 0.010 0.15 

Beta 0.034 1.47 0.032 1.17 0.032 1.41 0.031 1.18 

Agric., Forestry and Fish. -0.066 -2.24** -0.085 -1.40 -0.067 -2.40** -0.096 -1.56 

Manufacturing 0.001 0.07 0.003 0.13 0.002 0.12 0.002 0.06 

Transp., Comm. and util. 0.008 0.46 0.030 0.92 0.005 0.28 0.026 0.78 

Wholesale- and Retail 0.002 0.09 -0.004 -0.13 -0.002 -0.10 -0.011 -0.42 

Service industries 0.013 0.49 -0.029 -0.81 0.011 0.29 -0.033 -0.91 

Adjusted R-squared -0.011  -0.005  -0.022  -0.039  

No. of observations 76  76  76  76  

*, **, *** indicate significance level of 10%, 5% and 1% respectively  

Source: Bloomberg, Orbis, Zephyr 

 

In the first regression, the benchmark is mixed bid from a low valued company. The mean return would 

in that case be 4.8% and for a high valued company the return is 4.8%− 0.7% = 4.1%. For pure cash 

bid the returns are 3.7% and 3.0% for low and high valued bidders respectively. Finally, with pure stock 

bids, the returns are 3.4% and 2.7% for low and high valued bidders respectively. This is consistent with 
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our hypothesis. However, the mean differences are not statistically significant, which makes it difficult 

to conclude based on the results. Furthermore, with the 11 days event window, we get a different picture. 

In this regression, cash bids have the lowest mean return and stock bids from high valued companies 

have the second highest mean return. Thus, the results from the second regression is contradicting our 

expectations. Again, it seems that the payment method is irrelevant for the price reaction upon an 

announcement.  

 

The third and fourth regressions are included to get a better understanding of the effects of payment 

method combined with valuation. When we include the continuous variable of Tobin’s Q rather than a 

dummy variable for high valuation. We find that Tobin’s Q negatively affects the CAR for stock and 

mixed bids, an effect that is statistically significant at a 5% level. More specifically, if the bid is pure 

stock, then the third regression yields an intercept of: 𝛽0 + 𝛽2𝐷𝑠𝑡𝑜𝑐𝑘 𝑏𝑖𝑑,𝑖 = 8.5% − 3.3% ∗ 1 = 5.2%, 

while the slope coefficient on Tobin’s Q of 
𝜕𝐶𝐴𝑅𝑖

𝜕𝑇𝑜𝑏𝑖𝑛′𝑠 𝑄𝑖
= 𝛽3 ∗ 𝑇𝑜𝑏𝑖𝑛

′𝑠 𝑄𝑖 + 𝛽5[𝑇𝑜𝑏𝑖𝑛
′𝑠 𝑄𝑖 ∗

𝐷𝑠𝑡𝑜𝑐𝑘 𝑏𝑖𝑑,𝑖] = −1.8% ∗ 𝑇𝑜𝑏𝑖𝑛
′𝑠 𝑄𝑖 + 1.2% ∗ 𝑇𝑜𝑏𝑖𝑛′𝑠 𝑄𝑖 ∗ 1 = −0.6% ∗ 𝑇𝑜𝑏𝑖𝑛

′𝑠 𝑄𝑖 . Following the 

same procedure, it is easy to compute the remaining coefficients. In the fourth regression, Tobin’s Q 

effect on CAR for stock bids is −0.1% ∗ 𝑇𝑜𝑏𝑖𝑛′𝑠 𝑄𝑖 .  

 

The slope coefficient for mixed bids in the third and fourth regression is −1.8% ∗ ∆𝑇𝑜𝑏𝑖𝑛′𝑠 𝑄 and 

−1% ∗ 𝑇𝑜𝑏𝑖𝑛′𝑠 𝑄𝑖  respectively. Finally, increasing Tobin’s Q by one unit for cash bids change CAR 

with −0.5% ∗ 𝑇𝑜𝑏𝑖𝑛′𝑠 𝑄𝑖  and +1% ∗ 𝑇𝑜𝑏𝑖𝑛′𝑠 𝑄𝑖 in the third and fourth regression respectively. Even 

though the results are not statistically significant on any respectable level, it seems consistent that 

increasing Tobin’s Q prior to the announcement has the most negative effect on pure stock and mixed 

payments. Put another way, the higher the valuation of a company paying with either stock or mixed 

payments, the lower the announcement return. Thus, the payment method does seem to affect the CAR 

in combination with valuation. If our results are representative for the Nordic market, then this is evidence 

of signaling effect.  
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Conclusion  

The results from the four regression presented above yield a mixed picture of the effect of payment 

method in combination with valuation. With the use of dummy variables for high and low valuation, we 

found neither consistent evidence in the two event windows, nor significant evidence to support our 

hypothesis that stock offers from high valued companies suffer the most in terms of announceme nt 

returns. However, with the interaction of payment method and Tobin’s Q, we were able to analyze how 

increasing Tobin’s Q prior to announcement affected the returns for the various payment methods. 

Though not statistically significant, our results suggested that slope of pure stock bids and mixed bids 

are more negative in combination with increased valuation relative to pure cash bids. Put another way, 

increasing the valuation prior to announcement has a more negative effect for pure stock and mixed bids. 

Based on this, we are not able to reject our hypothesis, which weakly suggest that abnormal 

announcement return is sensitive to payment method in combination with valuation. Thus, this indicate 

evidence of both pecking order and signaling effect in our data. Again, we emphasize that the findings 

are not significant. 

 

6.2.3 Hypothesis 2.3  

Introduction 

In line with the reasoning of the two aforementioned hypotheses, we expect the payment method of the 

deal to affect the target’s return. As Shleifer & Vishny's (2003) model predicted and from the signaling 

effect, it seems obvious that acquirers only pay with stock if their managers believe the stock is 

overvalued. Anticipating this, the market will assume that the payment the target investors receive is 

overvalued and likely to decrease in value. Hence, all-cash offers will not possess this valuation risk and 

likely to be best received by the market, which gives rise to hypothesis 2.3: 

 

Hypothesis 2.3: Cash offers yield higher target returns than stock offers 

 

In order to test the validity of this hypothesis, we calculate mean difference by regressing the dummy 

variables that represent payment method on the CAR of bidders. As in hypothesis 2.1, we include dummy 

variables for cash and stock bid, implying that the benchmark regression is mixed payment’s mean return. 

For regressions on target CAR we also include control variables. The same variables used for bidder 
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regressions are included for target regressions. We believe that the effects of size, systematic risk and 

leverage in addition to industry effects apply for targets as well as bidders. Thus, the logarithm of market 

capitalization measured in million Euros, debt/equity ratio and beta values are included for each firm in 

the sample. There were no target companies represented in the industry Agriculture, Forestry and 

Fisheries, which is why this industry is omitted as a control variable.  

 

Results and interpretation 

The results of the following regression are given in the table below. In addition, we have plotted both the 

indexed and actual abnormal average returns (AAR) for bidding companies classified according to the 

payment method.  

𝐶𝐴𝑅[−𝑡, +𝑡]𝑖 = 𝛽0 + 𝛽1𝐷𝑐𝑎𝑠ℎ 𝑏𝑖𝑑,𝑖 + 𝛽2𝐷𝑠𝑡𝑜𝑐𝑘 𝑏𝑖𝑑,𝑖 +∑𝛽𝑖 𝐶𝑖 + 𝜀𝑖 

Table 6.11 

Regression results from hypothesis 2.3 

In the following regressions, the dependent variables are the cumulated abnormal returns (CAR) for each company 

using either a 3 days or an 11 days event window. Cash bid (stock bid) equals one if the payment was cash (stock) 

and zero if otherwise. The benchmark is mixed payment, equal to one if the payment was a mixture of stock and 

cash and zero otherwise. The logarithm of market capitalization is measured in million Euros. The beta coefficients 

are calculated using the market model with estimation window of 200 days prior to the longest event window, i.e. [-

210;-11]. Industry dummies are included using the one-digit SIC code, where Mineral and Construction is the 

benchmark industry. T-statistics are calculated using heteroscedasticity-robust standard errors.  

 CAR [-1, 1] CAR [-5, 5] 

Variables Coefficient T-stat Coefficient T-stat 

Intercept 0.356 2.12** 0.354 1.58 

Cash bid -0.057 -1.02 -0.042 -0.67 

Stock bid -0.090 -1.33 -0.104 -1.21 

Control variables     

Log(Mcap) -0.010 -0.50 -0.005 -0.18 

Debt/equity -0.235 -1.57 -0.378 -1.87* 

Beta -0.086 -1.31 -0.110 -1.45 

Manufacturing 0.140 1.15 0.239 1.49 

Transp., Comm. and util. 0.143 1.03 0.027 1.36 

Wholesale- and Retail -0.028 -0.02 0.059 0.36 

Service industries 0.032 0.23 0.103 0.57 

Adjusted R-squared 0.010  0.115  

No. of observations 47  47  

*, **, *** indicate significance level of 10%, 5% and 1% respectively  

Source: Bloomberg, Orbis, Zephyr 
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In the table above, it is evident that stock bids have the lowest mean return. The regressions with 3 and 

11 days event window respectively show that mixed offers on average yield the highest return, while 

stock offers yield the lowest return. The fact that both regressions show that stock offers yield the lowest 

return suggests consistency in our results. However, a major caveat is the lack of significance, which 

makes it difficult to trust the results. In other words, the mean differences observed in the table above 

may not be significantly different from zero.  

 

By plotting both the indexed and actual average abnormal returns of bidders receiving either stock, cash 

or mixed payments, we get a visualization of market reactions surrounding the announcement. Over the 

21 days window, cash bids end up with the highest average abnormal return. The problem of extending 

the event window is the possibility of noise affecting the results, in addition to other factors we cannot 

control for in the graphical presentation of the abnormal returns. Thus, less emphasize should be put on 

the results presented below. From the actual numbers in the second plot, it seems that the differences are 

zero, i.e. that the payment method is not affecting the average abnormal return that target investors 

experience upon announcement of a transaction. 

Figure 6.6 

Average abnormal returns with different payments methods 

The figures below plot the indexed and the actual AARs classified by payment method. 
 

 
 

           

            

            

            

            

            

            

            

            

Source: Bloomberg, Orbis, Zephyr 

 

Conclusion  

The results from the regressions and from plotting the average abnormal returns are not significant or 

robust enough to support the hypothesis. Although insignificant, both regressions yielded a higher 
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average mean for cash offers relative to stock offers. From a practical point-of-view with imperfect 

capital markets, this makes economically sense. As discussed in the introduction, valuation risk as well 

as the reliability of synergies in the merged company should play a role when the payment is stock based. 

Unless paying cash for a company is an impossible option, we believe a stock based payment should 

send signals to the market. This could either be overvaluation of the acquirer’s stock or uncertainty about 

synergies from the merged company and thereby the success of the deal. Obviously, the upside potential 

of the deal follows in a stock deal. However, these benefits will most likely be capitalized long into the 

future, which decrease the present value of the potential upside. With a cash payment, the upside is non-

existent along with the various risks. Conclusively, we cannot conclude that target investors’ excessive 

announcement return is sensitive to payment method. However, we would still recommend that managers 

of target companies should try to maximize the cash portion of payment in order to minimize valuation 

risk.  

 

6.3 Cash flow 

In this part of the empirical investigation, we analyze the effect of cash flow prior to announcement of 

both acquirer and target. Especially for acquirer, it seems that cash flow prior to an announcement cause 

significant price movements. As we will discuss below, there may be agency problems related to free 

cash flow. Thus, for the bidding companies, we expect to find a negative relationship between free cash 

flow and cumulative abnormal returns. However, the relationship is expected to be positive for target 

firms, which will be further discussed in hypothesis 3.3.  

 

6.3.1 Hypothesis 3.1 

Introduction 

When firms have extensive cash flow, management should distribute cash to shareholders unless value-

increasing projects are available. This is because money invested in projects with expected return below 

cost of capital will yield a negative net present value (NPV), and should rather be invested individually 

by shareholders. However, as pointed by  Jensen & Meckling (1976), management occasionally avoid 

paying out cash, and the excess cash is instead used to chase the interest of the management which again 

might drive the firm into taking on negative NPV-projects. As an example, Jensen (1986) reported that 

in the 1980s, many oil companies invested their excess cash in extensions and development projects 
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chasing negative NPV-projects instead of distributing the cash to shareholders, causing the share price 

of the firms to decrease drastically. 

 

The reasons behind agency costs vary, and do not necessarily stem from self-interests. One explanation 

can be that as the firm have earned excess cash flow from operations for a longer time period, the 

managers of the firm might become overconfident and believe they have the ability to outperform the 

market, and therefore are able to turn negative NPV projects into positive ones (Malmendier & Tate, 

2005). As they point out, executives appear to be especially disposed to overconfidence because of the 

“better-than-average” effect. Managers will have engaged in and won multiple contests in order to 

achieve their position. It should be natural to believe that their success is only attributed to skills, when 

luck most likely has affected the outcome as well. This obviously causes overconfidence. More relevant, 

the authors found that investments of overconfident CEOs is significantly more responsive to cash flow 

(Malmendier & Tate, 2005). A second factor is the wish to build an empire, because of the personal value 

and motivation it creates when controlling a large corporation. In these cases, the managers do not care 

about the NPV of the project and focus on increasing their firm’s revenue, amount of employees, presence 

in countries etc. (Jensen, 1986). A third factor is the importance of each transaction for the firm combined 

with the scrutiny of raising cash in the external market. If a firm is highly leveraged and have low cash 

flows, they will have to select acquisitions more carefully and only approach the market for financing 

when absolutely necessary. The opposite can be observed for firms with extensive cash flow (Jensen, 

1986). Harford (1999) and  Owen & Yawson (2010)) found that cash rich, mature firms are less likely to 

be involved in profitable deals. We therefore hypothesize that large free cash flows are negatively related 

to the abnormal return of the bidding firm in a transaction.  

 

Hypothesis 3.1: High cash flow will negatively affect bidder returns 

 

We test this by regressing the CAR of the bidding firm on the cash flow from operations as a percentage 

of total assets. Cash flow is calculated as operating income before depreciation minus interest expense, 

taxes, preferred dividends, and common dividends following Lang, Stulz, & Walkling (1991) and 

Servaes (1991). We also run the same regression using cash flow from operations divided by total assets 

as an alternative to the first cash flow measure, also used in previous research  (Lang et al., 1991; Uysal, 
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2007). The second method is included to increase the robustness of our results. Furthermore, the second 

method may be a more practical method of measuring cash flow.  

 

Results and interpretation  

For the hypothesis, two different regressions are tested. As before, we use two different event windows 

as the dependent variable to increase the validity of our findings. The regressions are given below along 

with the results. This first regression uses a measurement of cash flow as a percentage of assets, were 

cash flow is calculated as operating income before depreciation minus interest expense, taxes, preferred 

dividends and common dividends following Lang et. al (1991). 

 

(1) 𝐶𝐴𝑅[−𝑡,+𝑡]𝑖 = 𝛽0 + 𝛽1[𝑐𝑎𝑠ℎ 𝑓𝑙𝑜𝑤/𝑎𝑠𝑠𝑒𝑡𝑠𝑖 ]+∑𝛽𝑖 𝐶𝑖 + 𝜀𝑖  

 

The second regression uses a measurement of cash flow from operation as a percentage of assets:  

(2) 𝐶𝐴𝑅[−𝑡, +𝑡]𝑖 = 𝛽0 + 𝛽1[𝐶𝐹𝑂/𝑎𝑠𝑠𝑒𝑡𝑠𝑖] +∑ 𝛽𝑖 𝐶𝑖 + 𝜀𝑖  
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Table 6.12 

Regression results from hypothesis 3.1 

In the following regressions, the dependent variables are the cumulated abnormal returns (CAR) for each company using 

either a 3 days or an 11 days event window. Cash flow is calculated as operating income before depreciation minus interest 

expense, taxes, preferred dividends, and common dividends following Lang et. al (1991). Additionally, we test the 

hypothesis using cash flow from operations (CFO) (Lang et al., 1991). Both cash flow measures are normalized by total 

assets. The logarithm of market capitalization is measured in million Euros. The beta coefficients are calculated using the 

market model with estimation window of 200 days prior to the longest event window, i.e. [-210;-11]. Industry dummies are 

included using the one-digit SIC code, where Mineral and Construction is the benchmark industry. T-statistics are 

calculated using heteroscedasticity-robust standard errors. 

 (1) (2) 

  CAR [-1, 1] CAR [-5, 5] CAR [-1, 1] CAR [-5, 5] 

Variables Coeff. T-stat Coeff. T-stat Coeff. T-stat Coeff. T-stat 

Intercept 0.028 0.71 0.023 0.42 -0.015 -0.35 -0.060 -0.86 

Cash flow/assets -0.009 -0.58 0.013 1.27     

CFO/assets     0.002 0.14 -0.004 -0.32 

Control variables         

Log(Mcap) -0.006 -1.47 -0.007 -1.28 -0.007 -1.85* -0.005 -0.99 

Debt/equity 0.006 0.12 0.022 0.38 0.004 0.07 0.026 0.43 

Beta 0.019 0.97 0.012 0.56 0.019 0.92 0.013 0.57 

Agric., Forestry and Fish. -0.051 -1.89* -0.072 -1.29 0.049 1.85* 0.075 1.33 

Manufacturing -0.001 -0.09 0.006 0.24 0.050 1.92* 0.008 1.50 

Transp., Comm. and util. 0.003 0.19 0.034 1.04 0.054 1.96* 0.107 1.91* 

Wholesale- and Retail 0.009 0.59 -0.007 -0.26 0.061 2.26** 0.065 1.27 

Service industries 0.020 0.73 0.028 0.08 0.072 2.06** 0.075 1.33 

Adjusted R-squared 0.0214  -0.015  0.016  -0.021  

No. of observations 83  83  83  83  

*, **, *** indicate significance level of 10%, 5% and 1% respectively  

Source: Bloomberg, Orbis, Zephyr 

 

The coefficient of cash flow/assets is negative in the first regression, with the interpretation that 

increasing the ratio of cash flow over assets by one unit decreases the CAR of 0.9%. This is in line with 

our expectations. However, when extending the event window, the effect is opposite – increasing the 

same ratio is associated with a 1.3% increase in CAR. Neither results are statistically significant, which 

makes it difficult to conclude whether increasing cash flow prior to announcement has a negative effect 

on CAR. The same problem is encountered above in the third and fourth regression, in which the 

coefficient on CFO/assets has the opposite signs and neither is statistically significant different from 

zero.  
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There may be several reasons why our results are insignificant. Sample size is the first possible challenge 

of the regressions. By increasing the sample size, we might see a stronger effect. Omitted variable bias 

can also be present in the regression, as other omitted variables might have an important effect.  

 

Conclusion 

It seems that cash flow prior to acquisition in itself does not significantly affect the cumulative abnormal 

return of Nordic bidders upon an announcement. Our investigation might be too crude to capture the 

effects of excessive cash flow prior to an acquisition. Alternatively, issues with representative sample or 

other econometric problems might be present. Either way, based on our results we cannot conclude that 

cash flow possesses a negative relationship with CAR upon announcement of a deal. Thus, we reject our 

hypothesis.  

  

6.3.2 Hypothesis 3.2 

Introduction 

From the previous hypothesis we could not find conclusive results. However, we still believe that cash 

flow will have an effect on bidder’s CAR. Thus, we augment our regression and include the aspect of 

valuation. From prior research, the free cash flow hypothesis is well documented (Goergen & 

Renneboog, 2004; Jensen, 1986; Lang et al., 1991; Uysal, 2007), which is discussed in the previous 

hypothesis. However, the agency problems of free cash flow seem especially important for companies 

with low growth prospects reflected by its valuation (Lang et al., 1991). The argument is that the firm’s 

value should reflect the value of its assets plus the value of growth options available. In other words, it 

will be value deteriorating for the undervalued company to invest the cash because cost of capital is 

higher than their potential returns on investments. These companies should instead engage in leverage-

increasing activities such as dividend payout and stock repurchases. Obviously, this will not always be 

the case, as low Q firms may find positive NPV projects, e.g.  find targets with profitable synergies lower 

than the premium they are paying, but on average it seems to be true. The reasoning above is the core of 

Jensen’s paper (1986), as he argues that the control function of debt is most important for companies that 

generate large free cash flow with low growth prospects. Furthermore, Jensen (1986) argues that 

increasing cash of low Q firms will be harmful for shareholders, as management will be more inclined 
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to engage in value destroying acquisitions. We augment the prior hypothesis to control for the valuation 

of a firm and state the following hypothesis.  

 

Hypothesis 3.2: High cash flow and low valuation will negatively affect bidder returns   

 

We test this hypothesis using the two different measurements of cash flow. First, we regress the 

interaction of high and low Tobin’s Q firms with cash flow to test for the relationship with CAR. We 

measure cash flow as operating income before depreciation minus interest expense, taxes, preferred and 

common dividends, following Lang et al. (1991) and Servaes (1991). To be a comparable measurement, 

cash flow is normalized by total assets. To test the robustness we also include another measurement of 

cash flow. Following Lang et al. (1991) and Uysal (2007) we use cash flow from operations normalized 

by total assets. The variable we are interested in is the interaction between a dummy for high and low Q 

and the measurement of cash flow. The logic is that increasing cash flow prior to the announcement for 

low-valuation companies should negatively affect CAR. 

 

Results and interpretation 

The regressions we test are given below and results reported in the table. We include an interaction 

variable between a dummy indication low valuation and the cash flow as percentage of assets: 

 

(1) 𝐶𝐴𝑅[−𝑡,+𝑡]𝑖 = 𝛽0 + 𝛽1𝐷𝑙𝑜𝑤 𝑣𝑎𝑢𝑙𝑎𝑡𝑖𝑜𝑛,𝑖 + 𝛽2𝑐𝑎𝑠ℎ 𝑓𝑙𝑜𝑤/𝑎𝑠𝑠𝑒𝑡𝑠𝑖

+ 𝛽4[𝐷𝑙𝑜𝑤 𝑣𝑎𝑙𝑢𝑎𝑡𝑖𝑜𝑛,𝑖 ∗ 𝑐𝑎𝑠ℎ 𝑓𝑙𝑜𝑤/𝑎𝑠𝑠𝑒𝑡𝑠𝑖]+∑𝛽𝑖 𝐶𝑖 + 𝜀𝑖 

 

Secondly, we run the same regression as above, but apply cash flow from operations (CFO) as the cash 

flow measurement. Again, we include an interaction between cash flow and low valuation: 

 

(2) 𝐶𝐴𝑅[−𝑡,+𝑡]𝑖 = 𝛽0 + 𝛽1𝐷𝑙𝑜𝑤 𝑣𝑎𝑢𝑙𝑎𝑡𝑖𝑜𝑛,𝑖 + 𝛽2𝐶𝐹𝑂/𝑎𝑠𝑠𝑒𝑡𝑠𝑖

+ 𝛽4[𝐷𝑙𝑜𝑤 𝑣𝑎𝑙𝑢𝑎𝑡𝑖𝑜𝑛,𝑖 ∗ 𝐶𝐹𝑂/𝑎𝑠𝑠𝑒𝑡𝑠𝑖] +∑𝛽𝑖 𝐶𝑖 + 𝜀𝑖 
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Table 6.13 

Regression results from hypothesis 3.2 

In the following regressions, the dependent variables are the cumulated abnormal returns (CAR) for each 

company using either a 3 days or an 11 days event window. Low valuation is a dummy equal to one if the 

observation has Tobin's Q higher than the median of the sample, zero if otherwise.  Tobin's Q is calculated as the 

book value of total assets less book value of equity plus market value of equity divided by total assets 

(Schlingermann et al., 2002). Cash flow is calculated as operating income before depreciation minus interest 

expense, taxes, preferred dividends, and common dividends following Lang et. al (1991). Additionally, we test 

the hypothesis using cash flow from operations (CFO) (Lang et. al, 1991). Both cash flow measures are 

normalized by total assets. We include the interaction between either one of the cash flow variables and the low 

valuation dummy. The logarithm of market capitalization is measured in million Euros. The beta coefficients are 

calculated using the market model with estimation window of 200 days prior to the longest event window, i.e. [-

210;-11]. Industry dummies are included using the one-digit SIC code, where Mineral and Construction is the 

benchmark industry. T-statistics are calculated using heteroscedasticity-robust standard errors. 

 (1) (2) 

  CAR [-1, 1] CAR [-5, 5] CAR [-1, 1] CAR [-5, 5] 

Variables Coeff. T-stat Coeff. T-stat Coeff. T-stat Coeff. T-stat 

Intercept 0.052 1.21 0.018 0.32 0.034 0.87 0.012 0.22 

Low valuation 0.014 1.15 -0.018 -1.02 0.014 1.04 -0.021 -1.18 

Cash flow/assets 0.032 1.79* 0.002 0.09     

Cash flow/assets*Low val. -0.066 -3.98*** 0.015 0.82     

CFO/assets     0.020 1.56 -0.014 -1.06 

CFO/assets*Low val.     -0.056 -2.41** 0.022 0.88 

Control variables         

Log (Mcap) -0.070 -1.66 0.007 -1.30 -0.006 -1.44 -0.006 -1.11 

Debt/equity -0.044 -0.85 0.051 0.83 -0.021 -0.44 0.057 0.93 

Beta 0.015 0.75 0.017 0.71 0.013 0.60 0.020 0.77 

Agric., Forestry and Fish. -0.051 -1.83* -0.065 -1.15 -0.050 -1.81* -0.067 -1.18 

Manufacturing 0.008 0.56 0.003 0.12 0.006 0.47 -0.001 -0.03 

Transp., Comm. and util. 0.009 0.55 0.033 1.00 0.007 0.47 0.031 0.94 

Wholesale- and Retail 0.003 0.15 0.004 0.14 0.004 0.26 0.001 0.04 

Service industries 0.025 0.84 -0.001 -0.04 0.030 1.05 -0.006 -0.16 

Adjusted R-squared 0.055  -0.041  0.022  -0.042  

No. of observations 79  79  79  79  

*, **, *** indicate significance level of 10%, 5% and 1% respectively  

Source: Bloomberg, Orbis, Zephyr     

 

The first regression yields results that are in line with our expectations and previous research.  The 

interaction coefficient between low valuation and cash flow/assets is negative and significant at a 1% 

level. We can calculate the effect of increasing cash flow/assets by one unit for low valued companies 
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while holding the other variables constant to be: 
𝜕𝐶𝐴𝑅𝑖

𝜕𝑐𝑎𝑠ℎ 𝑓𝑙𝑜𝑤/𝑎𝑠𝑠𝑒𝑡𝑠𝑖
= 𝛽2 + 𝛽3 ∗ 𝐷𝑙𝑜𝑤 𝑣𝑎𝑙𝑢𝑎𝑡𝑖𝑜𝑛,𝑖 = 3.2%−

6.6% ∗ 1 = −4.6%. When extending the event window to 11 days, the effect of increasing cash flow to 

assets for low valuation companies is positive but insignificant. Again, we assign more credibility to the 

shorter event window due to less noise in results.  

 

For the third regression, using CFO/assets instead of cash flow/assets, we get the similar effect.  Again, 

the coefficient on the interaction between low valuation and cash flow measure is significantly negative 

at a 5% level. By increasing the CFO to assets by one unit prior to announcement, the change in CAR is 

calculated to be: 
𝜕𝐶𝐴𝑅𝑖

𝜕𝑐𝑎𝑠ℎ 𝑓𝑙𝑜𝑤/𝑎𝑠𝑠𝑒𝑡𝑠𝑖
= 𝛽2 + 𝛽3 ∗ 𝐷𝑙𝑜𝑤 𝑣𝑎𝑙𝑢𝑎𝑡𝑖𝑜𝑛,𝑖 = 2.0%− 5.6% = −3.4%. Again, when 

extending the event window to 11 days, the effect of increasing cash flow to assets for low valuation 

companies is positive but insignificant. 

 

One caution when interpreting our results is that there will be different needs for cash among companies, 

as pointed out by Harford (1999). This is because of differences in capital structure and operational 

differences within industries. However, Harford (1999) investigated the impact of cash reserves on 

acquisitions, while we focus on cash flow. Even though the two are related, they are clearly not the same. 

What could be an issue nevertheless, is that some industries generate higher cash flow because of higher 

margins, lower capital requirements etc. Unfortunately, our regressions do not account for this problem. 

We include industry specific control variables, but these does not account for the relative cash generation 

among the industries. 

 

Another caution already discussed is the classification of high and low valued companies, in which 

selection bias might impair the conclusion. More specifically, companies classified as low valuation 

might in fact be growth companies classified wrong in our sample. If this is true, our results would be 

biased downwards, meaning the findings should be less significant.  

 

Conclusion 

From the results above, we find an overweight of significant results in line with our hypothesis – that 

increasing cash flow for companies with low growth prospects decrease the abnormal returns upon 
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announcement of a merger or acquisition. We interpret our results in similar manner as researcher have 

done before us, that companies with low growth prospects and high cash flow should distribute cash 

either as dividends or stock repurchases, rather than investing it. This is important for shareholders to be 

aware of when the agents that manage their company announce merger or acquisition plans. As much 

empirical evidence have pointed out, the combination of low growth prospects and high cash flow can 

be value deteriorating when mergers and acquisitions are pursued.   

 

6.3.3 Hypothesis 3.3 

Introduction  

We conclude the investigation of cash flow’s effect on cumulated abnormal return by examining its effect 

on the target companies. By holding large reserves of cash, a company may position itself as an attractive 

acquisition target. This because target cash can support finance the deal, which results in higher premium 

and thereby higher CAR. This is also true for large cash flows, which can be used to manage debt. 

Theoretically, when acquiring a target with large and steady cash flow, the bidder will be able to incur 

more debt, which create value through the tax shield. Interest payments are tax deductible, which in 

practice means that cash flow to all investors in the company will benefit from debt. What is more 

intriguing about the interest tax shield is that in a fairly priced market, the original shareholders benefit 

the full amount from the additional leverage (Beck & DeMarzo, 2014, p. 518). Because of the possible 

tax benefits, acquirers can increase their premium, as the synergies of the deal increase. This should 

directly affect the abnormal return of target shareholders, and we intend to test the validity of this claim.  

 

Hypothesis 3.3: Target cash flow will positively affects target abnormal return 

 

Our hypothesis is tested by carrying out two different regressions on two different event windows. 

Consistent with our approach in earlier hypotheses, we include two measurements of cash flow – cash 

flow equal to operating income before depreciation minus interest expense, taxes, preferred dividends, 

and common dividends and cash flow from operations (CFO). Both cash flow measurements are 

normalized by total assets to account for differences in asset base. We expect cash flow to be positively 

related to CAR, with the interpretation that increasing cash flow the year prior to an announcement will 

positively affect the abnormal return.   



81 

 

 

Results and interpretation  

The two regressions we run and the results are given below. We use two different measurements of cash 

flow. First, cash flow is calculated as operating income before depreciation minus interest expense, taxes, 

preferred dividends, and common dividends following Lang et. al (1991) 

 

(1) 𝐶𝐴𝑅[−𝑡, +𝑡]𝑖 = 𝛽0 + 𝛽1[𝑐𝑎𝑠ℎ 𝑓𝑙𝑜𝑤/𝑎𝑠𝑠𝑒𝑡𝑠𝑖]+∑𝛽𝑖 𝐶𝑖 + 𝜀𝑖 

 

Secondly, cash flow from operations as percentage of assets are regressed:  

 

(2) 𝐶𝐴𝑅[−𝑡,+𝑡]𝑖 = 𝛽0 + 𝛽1[𝐶𝐹𝑂/𝑎𝑠𝑠𝑒𝑡𝑠𝑖] +∑𝛽𝑖 𝐶𝑖 + 𝜀𝑖 

 

We get results that are consistent with our hypotheses in the table below – the sign on both cash flow 

measurements are positive in all four regressions. When regressing cash flow/assets on the 3 and 11 days 

event window respectively, the effects of increasing cash flow to assets is associated with an increase in 

cumulated abnormal returns. Unfortunately, the effects we estimate are not statistically significant, which 

does reduce the credibility of our findings. When regressing CFO/Assets on CAR in the 3 days window, 

we find a similar but significant result – increasing CFO/assets is an associated with a large increase in 

target’s CAR.  

 

As with the other results, we are cautious about granting causality to our findings, as we cannot rule out 

omitted effects and due to lack of statistical significance. However, in all four regressions the coefficient 

is consistently of similar magnitudes and with the expected sign. Furthermore, the estimated effects make 

economically sense, as explained in the introduction.  

 

 

 

 

 



82 

 

Table 6.14 

Regression results from hypothesis 3.3 

In the following regressions, the dependent variables are the cumulated abnormal returns (CAR) for each company 

using either a 3 days or an 11 days event window. Cash flow is calculated as operating income before depreciation 

minus interest expense, taxes, preferred dividends, and common dividends following Lang et. al (1991). 

Additionally, we test the hypothesis using cash flow from operations (CFO) (Lang et. al, 1991). Both cash flow 

measures are normalized by total assets. The logarithm of market capitalization is measured in million Euros. The 

beta coefficients are calculated using the market model with estimation window of 200 days prior to the longest 

event window, i.e. [-210;-11]. Industry dummies are included using the one-digit SIC code, where Mineral and 

Construction is the benchmark industry. T-statistics are calculated using heteroscedasticity-robust standard errors. 

 (1) (2) 

  CAR [-1, 1] CAR [-5, 5] CAR [-1, 1] CAR [-5, 5] 

Variables Coeff. T-stat Coeff. T-stat Coeff. T-stat Coeff. T-stat 

Intercept 0.096 0.91 0.004 0.02 0.101 0.79 0.105 0.08 

Cash/assets 0.140 0.58 0.245 0.56     

CFO/assets     0.283 1.65* 0.232 1.26 

Control variables         

Log(Mcap) -0.008 -0.34 0.004 0.15 0.000 0.01 0.016 0.68 

Debt/equity -0.242 -1.22 -0.406 -1.84* -0.115 -0.75 -0.175 -1.08 

Beta -0.062 -0.79 -0.064 -0.72 -0.063 -0.96 -0.086 -1.19 

Manufacturing 0.357 3.52*** 0.060 2.96*** 0.192 2.33** 0.286 2.85*** 

Transp., Comm. and util. 0.286 1.86* 0.389 2.22** 0.123 1.00 0.191 1.46 

Wholesale- and Retail 0.202 1.89* 0.340 1.81* 0.082 0.97 0.154 1.52 

Service industries 0.221 2.47** 0.365 2.00* 0.136 1.40 0.230 1.97* 

Adjusted R-squared 0.075  0.211  0.023  0.097  

No. of observations 34  34  48  48  

*, **, *** indicate significance level of 10%, 5% and 1% respectively  

Source: Bloomberg, Orbis, Zephyr 

 

Conclusion 

Based on the consistency in the four regressions presented above, we conclude that higher cash flow 

prior to an acquisition announcement will positively affect the target’s shareholders abnormal return. We 

find that increasing cash flow to assets with one unit is associated with an increase in cumulative 

abnormal return. The implication for target management is important, as knowledge of this aspect may 

be significant in takeover negotiations with the acquirer. If target management can show a track record 

of steady and above industry average cash flow, it could increase its bargaining power substantially.  
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6.4 Diversifying vs. focused M&A 

When expanding the business through acquisitions, management can typically choose between 

performing focused acquisitions where you purchase a firm within the same industry, of perform a 

diversifying acquisition where you purchase a company operating in another industry. The core of the 

discussion is synergies, which is supposed to rationalize conglomerates.  

 

How to analyze the synergies will be dependent of which perspective one takes. Within the field of 

mergers and acquisitions, one usually distinguish between the following perspectives (Sudarsanam, 

2003, p. 58): 

1) Economic: focus is external to firm with emphasis on market structures 

2) Strategy: focus is external and on how to achieve sustainable competitive advantage through e.g. 

resources and capabilities 

3) Finance theory: focus is internal to firm, where agency costs, corporate governance and market 

for corporate control is emphasized  

4) Managerial: focus is internal to firm, with emphasis on managerial utility and threat of control 

loss due to mergers 

5) Organizational: focus in internal to firm, where aspects such as the political process, cultures, 

conflicts among groups, and the M&A as a change process is important 

 

From the economic perspective, economists usually mention two main ways to create value with 

diversifying acquisitions/conglomerates (Sudarsanam, 2003, p. 168): (1) Increased market power 

through cross-subsidizing, mutual forbearance and reciprocal buying, and (2) operating an efficient 

internal capital market, in which the conglomerate can create value through enhanced capital allocation. 

There are lacking conclusive empirical evidence to support the increased market power hypothesis. The 

efficient internal capital market hypothesis may offer better explanation of value creation in 

conglomerates, as the conglomerate has better information regarding its subsidiaries, may have a longer-

term view and is less risk averse. However, the hypothesis is also prone to arguments. The hypothesis 

assumes that managers always act in the best interest of their shareholders, but based on the agency 

theory they may indeed be maximizing private benefits. This argument will contradict the “free cash flow 
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hypothesis” tested in hypothesis 3, stating that managers with too much free cash flow may engage in 

wealth deteriorating investments. 

 

From the financial theory perspective, we find the support for the diversification hypothesis. By 

diversifying the revenue streams of the conglomerate, the variation in the revenue stream will decrease, 

which decrease bankruptcy risk and therefore enables the company to increase leverage to benefit from 

the tax shield. Alternatively, the company can transfer losses from one company to another profit-making 

company to reduce taxes. Furthermore, the strategy perspective argues that by relocating managerial 

talent within the conglomerate, value creation can be made. Nevertheless, the aforementioned benefits 

may be difficult to quantify and thereby test.  

 

Although there are many theories supporting value creation in conglomerates, the evidence are certainly 

mixed. The most prevalent evidence against conglomerates is probably the conglomerate discount. Most 

of the studies in US on the subject report discounts (Sudarsanam, 2003, p. 179), which holds true for 

several other countries. Furthermore, from the organizational and managerial perspective, we find major 

costs that will reduce the value in conglomerates. The major ones are managerial entrenchment and costs 

related to integration, influence and coordination.  

 

The discussion above points out that there are both pros and cons when engaging in diversifying mergers 

and acquisitions. Furthermore, how to measure the success of such mergers will depend on the 

perspective one takes. As with the rest of our thesis, we will choose to test the difference between core 

and non-core acquisitions based on a value-maximizing perspective from the shareholder viewpoint. This 

would therefore resemble the economic and finance theory perspective, and we investigate both bidder 

and target’s shareholder wealth effect.  

 

6.4.1 Hypothesis 4.1 

Introduction 

We will rely much on previous research in order to determine our expectations, as there are both 

advantages and disadvantages in pursuing a diversifying acquisition. Following findings from several 

research papers (Delcoure & Hunsader, 2006; Doukas et al., 2001; Goergen & Renneboog, 2004; Healy 
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et al., 1992; Martynova & Renneboog, 2006), we investigate whether diversifying acquisitions are value 

deteriorating. The majority of these articles found a negative effect of acquiring non-core companies. 

What seems to be the case is that core acquisitions increase the focus on core operations, while 

diversifying acquisitions fail to capitalize on the proposed synergies and may be driven by self-interested 

intensions, such as empire building. Thus, it will be interesting to investigate the mean difference of core 

and non-core acquisition in the Nordics. The hypothesis is therefore:   

 

Hypothesis 4.1: Focused acquisitions cause higher bidder returns than diversifying acquisitions 

 

We include a dummy variable equal to one if the acquisition is diversifying and zero otherwise, and 

regress this variable along with control variables on CAR for 3 and 11 days event windows. An 

acquisition is classified as diversifying if the two-digit SIC code does not match between bidder and 

target. We expect a negative and significant coefficient for the dummy variable.  

 

Results and interpretation 

The regression we run to test hypothesis 4.1 is given below along with the results from the regression 

analysis in table 6.15.  

 𝐶𝐴𝑅[−𝑡,+𝑡]𝑖 = 𝛽0 + 𝛽1𝐷𝑑𝑖𝑣𝑒𝑟𝑠𝑖𝑓𝑦𝑖𝑛𝑔,𝑖 +∑𝛽𝑖 𝐶𝑖 + 𝜀𝑖   
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Table 6.15 

Regression results from hypotheses 4.1 

In the following regressions, the dependent variables are the cumulated abnormal returns (CAR) for each 

company using either a 3 days or an 11 days event window. Non-core equals one if the acquisition is diversifying, 

i.e. when the two-digit SIC code of bidder and target does not match, zero if otherwise. The benchmark is core, 

equal to one if the acquisition was focused and zero otherwise. The logarithm of market capitalization is 

measured in million Euros. The beta coefficients are calculated using the market model with estimation window 

of 200 days prior to the longest event window, i.e. [-210;-11]. Industry dummies are included using the one-digit 

SIC code, where Mineral and Construction is the benchmark industry. T-statistics are calculated using 

heteroscedasticity-robust standard errors. 

  CAR [-1, 1] CAR [-5, 5] 

Variables Coefficient T-stat Coefficient T-stat 

Intercept 0.023 0.63 0.002 0.03 

Non-core target 0.030 1.84* 0.043 2.25** 

Control variables     

Log(Mcap) -0.006 -1.58 -0.005 -0.96 

Debt/equity -0.010 -0.20 0.004 0.07 

Beta 0.013 0.64 0.004 0.19 

Agric., Forestry and Fish. -0.049 -1.63 -0.073 -1.26 

Manufacturing 0.006 0.50 0.012 0.56 

Transp., Comm. and util. 0.014 0.83 0.047 1.51 

Wholesale- and Retail 0.005 0.35 -0.016 -0.71 

Service industries 0.034 1.10 0.011 0.34 

Adjusted R-squared 0.064  0.046  

No. of observations 83  83  

*, **, *** indicate significance level of 10%, 5% and 1% respectively  

Source: Bloomberg, Orbis, Zephyr 

 

Surprisingly, as seen in table 6.15, the coefficient on diversifying acquisitions is positive and significant 

for both regressions, which is opposite of both our expectations and most of relevant research on the 

same topic. This means that the mean return for bidders pursuing diversifying acquisitions is significantly 

higher than that for focused acquisitions. For the 3 and 11 days event window, the difference is 3.0% and 

4.3% respectively. The differences are significant on a 10% and 5% level respectively.  

 

We visualize the results in figure 6.7, which can complement the regression analysis.  
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Figure 6.7 

Average abnormal return for core and non-core mergers and acquisitions 

The figures below plot the indexed and the actual AARs classified by core/non-core. 

 

 
 

           

            

            

            

            

            

            

            

            

Source: Bloomberg, Orbis, Zephyr            

 

The two figures seem to confirm what the regressions found – in the Nordics, diversifying acquisitions 

have yielded higher abnormal returns relative to core acquisitions. Again, it is important to emphasize 

that the indexed graphs give a useful visualization of the regressions results, but cannot be analyzed 

independently as one need to control for various factors that the regressions do. As seen in the indexed 

graph, the volatility around core acquisitions are very small, while there is a much larger effect when 

there is a non-core acquisition. 

 

Conclusion 

Our findings differ from previous research as we find significant results indicating that diversifying 

mergers and acquisitions yield higher return than core acquisitions. Unfortunately, we cannot use the 

results to determine exactly why this is the case. Optimally, we would prefer to distinguish between 

synergies that arose from each category, in order to conclude why diversifying acquisitions have a higher 

mean cumulative abnormal return in our sample. One possible reason is that acquirers overpay for target 

within their core industry because they overestimate operational synergies. However, such investigations 

would require case studies of each acquisition, which is beyond the scope of this paper. Conclusively, 

we reject the hypothesis, as we cannot find evidence that indicate otherwise.  
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6.4.2 Hypothesis 4.2 

In the following hypothesis, we study the difference on target’s cumulative abnormal return when being 

acquired by a company of either the same or an unrelated industry. Following the logic from the previous 

hypothesis, and from research on this specific topic, we hypothesize that targets should gain the most 

when being acquired by a related acquirer. The intuition is that the bidder believe higher synergies can 

be created from a core acquisition, which again should result in a higher premium paid for the target. We 

carry out a test for the following hypothesis.  

 

Hypothesis 4.2: Focused acquisitions cause higher target returns than diversifying acquisitions 

 

As with the regression in hypothesis 4.1, we include a dummy variable equal to one if the acquisition is 

diversifying and zero otherwise, and regress this variable along with control variables on the cumulati ve 

abnormal return for targets using the 3 and 11 days event windows. Again, an acquisition is classified as 

diversifying if the two-digit SIC code does not match between bidder and target.  

 

Results and interpretation 

The results of the regression given below is presented in table 6.16.  

 

𝐶𝐴𝑅[−𝑡,+𝑡]𝑖 = 𝛽0 + 𝛽1𝐷𝑑𝑖𝑣𝑒𝑟𝑠𝑖𝑓𝑦𝑖𝑛𝑔,𝑖 +∑𝛽𝑖 𝐶𝑖 + 𝜀𝑖  
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Table 6.16 

Regression results from hypothesis 4.2 

In the following regressions, the dependent variables are the cumulated abnormal returns (CAR) for each 

company using either a 3 days or an 11 days event window. Non-core equals one if the acquisition is 

diversifying, i.e. when the two-digit SIC code of bidder and target does not match, zero if otherwise. The 

benchmark is core, equal to one if the acquisition was focused and zero otherwise. The logarithm of market 

capitalization is measured in million Euros. The beta coefficients are calculated using the market model 

with estimation window of 200 days prior to the longest event window, i.e. [-210;-11]. Industry dummies 

are included using the one-digit SIC code, where Mineral and Construction is the benchmark industry. T-

statistics are calculated using heteroscedasticity-robust standard errors. 

  CAR [-1, 1] CAR [-5, 5] 

Variables Coefficient T-stat Coefficient T-stat 

Intercept 0.261 1.89* 0.236 1.26 

Non-core bidder -0.090 -1.68* -0.078 -1.30 

Control variables     

Log(Mcap) -0.011 -0.59 -0.012 -0.05 

Debt/equity -0.196 -1.28 -0.345 -1.70* 

Beta -0.097 -1.74* -0.132 -1.93* 

Manufacturing 0.235 1.86* 0.336 2.12** 

Transp., Comm. and util. 0.151 1.10 0.280 1.64 

Wholesale- and Retail 0.116 0.90 0.186 1.17 

Service industries 0.111 0.88 0.195 1.24 

Adjusted R-squared 0.074   0.154   

No. of observations 49   49   

*, **, *** indicate significance level of 10%, 5% and 1% respectively  

Source: Bloomberg, Orbis, Zephyr 

 

We ran the same regression using two different dependent variables (i.e. event windows), as with the 

other hypotheses. For both windows, the coefficient of the dummy variable equal to one if the transaction 

was non-core was negative. Furthermore, in the first regression, both the intercept and the coefficient on 

non-core were significant at a 10% level. For the shortest event window, the abnormal return of the target 

was 26.1% on average for core acquisitions, while the abnormal return was 9% lower for non-core 

acquisitions, yielding an average abnormal return of 17.1%. The story is similar for the longest event 

window. On average, core transactions yields an abnormal return of 23.6%, while non-core transactions 

are, on average, 7.8% lower, resulting in an abnormal return of 15.8%. 
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We graph the average abnormal return of both non-core and core acquisitions in figure 6.8. The 

significant difference between being acquired by a core versus non-core firm is expected to hold in the 

graphs below.  

Figure 6.8 

Average abnormal return for core and non-core mergers and acquisitions 

 
The figures below plot the indexed and the actual AARs classified by core/non-core 

 

            

            
            

            

            

            
 
 
 

 
 
 
 
 
            

Source: Bloomberg, Orbis, Zephyr    

            

 

From the indexed graph to the left, it seems that the accumulated difference is close to zero. This can 

probably explain why the difference in mean using the short event window is significant, while the same 

results using the 11 days window is not. Furthermore, when analyzing the right figure, the actual AAR 

is higher for core acquisitions relative to non-core acquisitions.  

 

Conclusion 

Based on the regression results, we conclude that the average CAR is higher for core acquisitions relative 

to non-core acquisitions in the Nordics. The mean abnormal return for diversifying acquisitions is 

significantly lower than focused transactions at a 10% level. The implication of our findings is that 

target’s shareholders on average will earn a higher abnormal return when being acquired by a company 

within the same industry.  
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6.5 Cross-border transactions  

In this part of our investigation, we study cross-border and domestic deals to reveal differences in 

cumulative abnormal return for both bidders and targets. We introduce with a discussion of possible 

benefits of cross-border transactions before we test our hypotheses.  

 

On one side, economic theory, especially within the field of industrial organization, present a strong 

motive for performing foreign direct investments (Goergen and Rennebog, 2004). The bidding firm is 

entering a new market with potentially new customers, larger potential revenue and profit pool, and a 

higher diversification towards country specific risk. It is also argued that the ability to increase or protect 

market share, increase geographical presence, acquire new products or services, and scale economies are 

benefits of FDI (Sudarsanam, 2003). Furthermore, the ability to optimize tax systems and exploit 

favorable exchange rate movements by moving operations into other countries or by acquiring foreign 

firms are favorable (Kang, 1993; Kenneth & Stein, 1991; M. S. Scholes, Wilson, & Wolfson, 1990). 

 

On the other side, by acquiring a company in another geographical area, the bidding firm exposes itself 

to another legal system, different politics, and a new market for the domestic investors to analyze. There 

are definitely several hurdles to overcome with differences in culture and tradition, taxation and 

accounting principles, as well as differences in political and economic environment (Sudarsanam, 2003). 

However, we are studying the Nordic market, and we should be aware that transactions between countries 

in these markets are not as “global” as transactions between many other countries and regions. As 

mentioned in the literature review and when developing this hypothesis, the Nordic countries share many 

cultural, legal and political aspects, and are by many foreigners seen as very similar countries (La Porta, 

1998) 

 

6.5.1 Hypothesis 5.1 

Introduction 

Growing the business can typically be achieved through organic growth or through acquisitions. If the 

company chooses to grow through acquisitions, it may choose between domestic or cross-border growth. 

This choice and its implication for abnormal returns upon announcement has been investigated in several 

research papers (see e.g. Eckbo & Thorburn, 2000; Goergen & Renneboog, 2004; Hazelkorn & Zenner, 
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2004; Martynova & Renneboog, 2006). As we discussed in the literature review, there are mixed results 

regarding the effect of acquiring domestic or cross-border targets. As Zenner and Hazelkorn (2004) 

argued, access to local technological expertise and lower cost production platform seemed to be the value 

drivers when they found higher excess return for foreign acquisitions compared to US transactions. 

However, we have already argued that the Nordic countries are similar in many aspects, which is why 

we choose to analyze this region. We believe that hurdles related to integration will outweigh the 

potential benefits. Therefore, we state the following hypothesis: 

 

Hypothesis 5.1: Bidder returns are lower in cross-border acquisitions 

 

We test our hypothesis by regressing a dummy variable equal to one if the acquisition is cross-border, 

and expect its coefficient to be negative, indicating that cross-border acquisitions on average yield a 

lower abnormal return compared to domestic transactions.  

 

Results and interpretation 

We run the regression below with the CAR of each firm as the dependent variable with the relevant 

independent variables, following the same procedure as the remainder of the regressions. The results are 

presented in table 6.17: 

 

 𝐶𝐴𝑅𝑏𝑖𝑑𝑑𝑒𝑟[−𝑡, 𝑡]i = αi + β1,𝑖𝐷𝐶𝑟𝑜𝑠𝑠−𝑏𝑜𝑟𝑑𝑒𝑟,𝑖 +∑𝛽𝑖 𝐶𝑖 + 𝜀𝑖  
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Table 6.17 

Regression results from hypothesis 5.1 

In the following regressions, the dependent variables are the cumulated abnormal returns (CAR) for each 

company using either a 3 days or an 11 days event window. Cross-border equals one when the countries 

of bidder and target are different, zero if otherwise. The benchmark is domestic and zero otherwise. The 

logarithm of market capitalization is measured in million Euros. The beta coefficients are calculated 

using the market model with estimation window of 200 days prior to the longest event window, i.e. [-

210;-11]. Industry dummies are included using the one-digit SIC code, where Mineral and Construction 

is the benchmark industry. T-statistics are calculated using heteroscedasticity-robust standard errors. 

  CAR [-1, 1] CAR [-5, 5] 

Variables Coefficient T-stat Coefficient T-stat 

Intercept 0.026 0.71 0.003 0.05 

Cross-border -0.011 -0.70 -0.022 -1.14 

Control variables     

Log(Mcap) -0.005 -1.25 -0.003 -0.57 

Debt/equity 0.007 0.15 0.030 0.52 

Beta 0.017 0.87 0.010 0.45 

Agric., Forestry and Fish. -0.051 -1.91* -0.077 -1.38 

Manufacturing 0.002 0.14 0.007 0.26 

Transp., Comm. and util. 0.007 0.40 0.037 1.13 

Wholesale- and Retail 0.012 0.82 -0.006 -0.21 

Service industries 0.027 0.90 0.009 0.24 

Adjusted R-squared 0.020   -0.010   

No. of observations 83   83   

*, **, *** indicate significance level of 10%, 5% and 1% respectively  

Source: Bloomberg, Orbis, Zephyr 

 

For the 3 days event window, a domestic transaction yields a 2.6% cumulative abnormal return on 

average for bidding firms. By setting the cross-border dummy equal to one, the cumulative abnormal 

return decreases with 1.1%, making the CAR 1.5% on average for cross-border deals. The same relation 

is found for the 11 days event window. On average, the CAR is 0.3% for domestic transactions and 2.2% 

lower for cross-border transactions, indicating a result of -1.9% for cross-border transactions. Neither of 

the coefficients are statically significant on any acceptable critical level, but the results are still applicable 

and the interpretation worthy of further discussions. 
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In figure 6.9 the average abnormal return (AAR) for each day in a 21 days event window across firms 

are visualized. The AARs are divided into observations for cross-border and domestic deals. Figure 6.9 

shows the AARs indexed on the left side, and the absolute numbers on the right side.  

Figure 6.9 

Average abnormal return for domestic and cross-border mergers and acquisitions 

The figures below plot the indexed and the actual AARs classified by domestic or cross-border 

 

 
 

           

            

            

            

            

            

            

            

            

            

            

Source: Bloomberg, Orbis, Zephyr            

 

Although the results of the segmented AARs are not directly comparable to the coefficient of the dummy-

regression, the interpretation should be similar. The indexed graph shows a slight decrease for cross-

border deals in the 3 days event window, and a slightly larger decrease for domestic deals. For the 11 

days event window, the domestic deals are positive, while the cross-border deals is slightly negative.  

 

Conclusion 

There seems that there are discrepancies in terms of value creation of domestic and cross-border 

acquisitions. When a bidding firm acquire a cross-border target, the bidding firms will in our dataset on 

average experience an insignificantly lower abnormal return than when acquiring a domestic target. As 

we lack significant results, it is difficult conclude that there are any significant differences. On the other 
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side, we are not able to reject our hypothesis, and choose to be cautious with making recommendations 

based on our findings.  

 

6.5.2 Hypothesis 5.2 

Introduction  

To complete the investigation of cross-border and domestic mergers and acquisitions, we carry out a 

regression analysis on target firm’s abnormal returns. There have been difficulties  finding guidance for 

the expected effect of being acquired by either a foreign or domestic firm. Goergen and Rennebog found 

that premiums are higher for domestic compared to foreign acquistions, and Martynova and Rennebog 

(2006) later supported this by proving that targets in domestic bids earn a somewhat higher abnormal 

return compared to cross-border bids. Supporting this, here are many challenges with cross-border 

transactions, especially in terms of integration of the two companies. We thus present the following 

hypothesis: 

 

Hypothesis 5.2: Target returns are lower in cross-border acquisitions 

 

In similar manner as hypothesis 5.1, we regress the dummy variable equal to one if the bid is cross-border 

and zero otherwise. Our expectations is that cross-border bids have a significantly lower mean abnormal 

return.  

 

Results and interpretation 

The regression and the results of the regression analysis is presented below.  

 

 𝐶𝐴𝑅𝑡𝑎𝑟𝑔𝑒𝑡[−𝑡, 𝑡]i = αi + β1,𝑖𝐷𝐶𝑟𝑜𝑠𝑠−𝑏𝑜𝑟𝑑𝑒𝑟 ,𝑖 +∑𝛽𝑖 𝐶𝑖 + 𝜀𝑖  
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Table 6.18 

Regression results from hypothesis 5.2 

In the following regressions, the dependent variables are the cumulated abnormal returns (CAR) for each 

company using either a 3 days or an 11 days event window. Cross-border equals one when the countries of 

bidder and target are different, zero if otherwise. The benchmark is domestic and zero otherwise. The 

logarithm of market capitalization is measured in million Euros. The beta coefficients are calculated using the 

market model with estimation window of 200 days prior to the longest event window, i.e. [-210;-11]. Industry 

dummies are included using the one-digit SIC code, where Mineral and Construction is the benchmark 

industry. T-statistics are calculated using heteroscedasticity-robust standard errors. 

  CAR [-1, 1] CAR [-5, 5] 

Variables Coefficient T-stat Coefficient T-stat 

Intercept 0.215 1.58 0.186 0.99 

Cross-border bidder 0.061 0.94 0.024 0.34 

Control variables     

Log(Mcap) -0.245 -1.67 -0.376 -1.89* 

Debt/equity -0.009 -0.41 0.003 0.13 

Beta -0.093 -1.46 -0.130 1.70* 

Manufacturing 0.222 2.31** 0.322 2.40** 

Transp., Comm. and util. 0.189 1.64 0.313 1.98* 

Wholesale- and Retail 0.095 1.01 0.168 1.26 

Service industries 0.115 1.07 0.202 1.39 

Adjusted R-squared 0.046  0.129  

No. of observations 49  49  

*, **, *** indicate significance level of 10%, 5% and 1% respectively  

Source: Bloomberg, Orbis, Zephyr 

 

For the shortest event window, we find that cross-border deals have a higher announcement returns 

compared to domestic. For the longer event window, we find the same trend with smaller magnitudes . 

Unfortunately, both coefficients for both regressions are statically insignificant, and we cannot prove 

them being different from zero. 

 

In an attempt to enhance our understanding of any possible difference, we plot the regression results in 

figure 6.10. By looking at the indexed AAR on the left side, there seems to be very small differences in 

target’s average abnormal return when classified in either domestic or cross-border deal. The actual 
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AARs from the right hand figure indicate a difference, but we cannot rule out that this is random as our 

regression results are insignificant.  

Figure 6.10 

Average abnormal return for domestic and cross-border mergers and acquisitions 

The figures below plot the indexed and the actual AARs classified by domestic or cross-border 

 

 
 

     

 

      

      

      
      

      
      

      
      

      

      
      

      
      

      

      

Source: Bloomberg, Orbis, Zephyr 

 

Conclusion 

When a foreign bidder acquires a target, the target experiences a higher abnormal return than when 

acquired by a domestic player. However, we could not find that this difference was significantly different 

from zero. Based on this we are rejecting the hypothesis, but are careful in stating that there are significant 

difference for target shareholder’s abnormal return when being acquired by either a foreign or domestic 

company.  

 

6.6 Value versus growth 

6.6.1 Hypothesis 6.1 

Introduction 

Within the field of Behavioral Finance, the performance of value and growth companies has been 

extensively investigated. Fama & French (1992) pioneered the studies, when they empirically tested the 
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renowned CAPM model and found evidence of a more comprehensive model in explaining expected 

return. Furthermore, they found that value stocks, characterized by low earnings potential, outperform 

growth stocks that are characterized by high earnings potential. Companies assumed to grow rapidly in 

the future, so called growth companies, can for many be seen as better investment alternatives compared 

to companies that are presumed to have reached a level of steady state, referred to as value companies. 

Companies with potential future growth are known for their high price-to-book ratio and for reinvesting 

free cash flows instead of paying out dividends. On the contrary, value companies are defined to have 

low market-to-book ratios, and pay out large dividends rather than reinvesting in new projects. An 

important implication is the fact that growth companies have several positive NPV projects available, 

while value companies have few. Despite the logic that the acquisition of growth firms creates higher  

abnormal return for bidders, Rau & Vermaelen (1998) showed that acquisition of firms with low market-

to-book ratio generates a high abnormal return of 12% for bidding shareholders. They also found that 

firms with high market-to-book ratio generate substantial negative abnormal return for bidders. Goergen 

and Rennebog (2004) supported this research by finding that a high market-to-book ratio for targets leads 

to a negative abnormal return for the bidding firms. Lastly, Zenner and Hazelkorn (2004) provideed 

evidence suggesting that bidder return were higher when the target had low projected earnings-growth 

rates. Zenner and Hazelkorn (2004) stateed that there are several reasons for why it proves beneficial to 

acquire value companies instead of growth companies. Frist, as value companies are in mature industries, 

synergy effects can be collected easier than for growth companies. Second, acquisitions are often the 

only way mature companies can create growth, as they find it hard to grow organically with few positive 

NPV projects available. A third reason is the perception that companies tend to overpay for the growth 

availability, and the markets therefore react negatively upon announcement of acquisition. Based on the 

previous research and our expectations, we state the following hypothesis:  

 

Hypothesis 6: Target’s valuation negatively affects bidder’s abnormal return 

 

We test this hypothesis by regressing the cumulative abnormal return for bidders on two quantitative 

measures of growth potential, Tobin’s Q and price-to-book. Both measures have been explained in detail 

earlier. From the hypothesis, we expect that both of these measures show a significantly negative relation 

to the CAR of each firm on average.  
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Results and interpretation 

We test this hypothesis by running two different regressions. First, with the CAR of each firm as the 

dependent variable we regress the target firm’s Tobin’s Q level as a continuous variable.  

 

(1) 𝐶𝐴𝑅[−𝑡, +𝑡]𝑖 = 𝛽0 + β1,𝑖𝑇𝑜𝑏𝑖𝑛
′𝑠 𝑄𝑖 +∑𝛽𝑖 𝐶𝑖 + 𝜀𝑖 

 

Secondly, we run a similar regression, but with the target’s P/B instead of the target firms Tobin’s Q 

level.  

 

(2) 𝐶𝐴𝑅[−𝑡, +𝑡]𝑖 = 𝛽0 + β1,𝑖𝑃𝑟𝑖𝑐𝑒/𝐵𝑜𝑜𝑘𝑖 +∑𝛽𝑖 𝐶𝑖 + 𝜀𝑖 

 

Table 6.19 shows the coefficients and the t-stats for the regressed coefficients and control variables 

estimated by the two regression models. The first regression yields that the size of the Tobin’s Q of the 

target firm has very small and negative effect on the abnormal return of the bidding firm. However, we 

cannot conclude whether this effect is significantly different from zero.  

 

The story is similar for the Price-to-book multiple, which differentiates itself from the Tobin’s Q by 

excluding the market- and book value of liabilities. The P/B coefficient is positive, yet very small and 

insignificant with values for the 3- days and 11-days event window respectively. The results yields that, 

if you increase the P/B multiple of the target firm prior to an acquisition, the market reacts negative to 

the announcement, which is associated with negative abnormal returns.  

 

Our research differs from scholars such as Rau and Vermaelen (1998), Goergen and Rennebog (2004) 

and Zenner and Hazelkorn (2004), which all found consistent evidence that acquisitions of value firms 

creates higher abnormal return for bidders. However, our findings do not contradict previous studies; the 

issue is lack of statistically significant coefficients. There may at least be three different explanations for 

our findings being different than previous research. First, our sample size may not be large enough to 

capture the true effect of value and growth acquisitions, in which the patterns, or lack thereof, are random. 
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Second, our procedure may differ from the previous research, as there are differences in either the 

estimated data or the methodology. Rau and Vermaelen study the long-term performance of firms, while 

we study the short-term. Goergen and Renneboog study the 40 countries in the European market. Zenner 

and Hazelkorn combined long-term and short-term studies. As a third explanation, our findings are 

correct and we cannot state that there is a difference between value and growth firms in terms of  

performance during an M&A transaction. 

Table 6.19 

Regression results from hypothesis 6.1 

In the following regressions, the dependent variables are the cumulated abnormal returns (CAR) for each company 

using either a 3 days or an 11 days event window. To proxy for growth companies we include either target's Tobin's 

Q or P/B.  Tobin's Q is calculated as the book value of total assets less book value of equity plus market value of 

equity divided by total assets (Schlingemann et al., 2002). The logarithm of market capitalization is measured in 

million Euros. The beta coefficients are calculated using the market model with estimation window of 200 days prior 

to the longest event window, i.e. [-210;-11]. Industry dummies are included using the one-digit SIC code, where 

Mineral and Construction is the benchmark industry. T-statistics are calculated using heteroscedasticity-robust 

standard errors. 

 (1) (2) 

  CAR [-1, 1] CAR [-5, 5] CAR [-1, 1] CAR [-5, 5] 

Variables Coeff. T-stat Coeff. T-stat Coeff. T-stat Coeff. T-stat 

Intercept 0.028 0.83 -0.018 -0.42 0.036 1.07 -0.001 -0.02 

Target Q -0.002 -0.36 -0.005 -0.58     

Target P/B     0.001 0.30 0.005 1.13 

Control variables         

Log(Mcap) -0.007 -1.63 -0.004 -0.78 -0.010 -2.30** -0.014 -2.55** 

Debt/equity 0.019 0.36 0.033 0.58 0.044 0.75 0.057 0.94 

Beta 0.026 1.13 0.015 0.58 0.037 1.66 0.040 1.74* 

Agric., Forestry and Fish. -0.082 2.32** -0.084 -1.04 -0.099 -2.55** -0.110 -1.23 

Manufacturing -0.001 -0.08 0.031 1.20 -0.009 -0.45 0.041 1.25 

Transp., Comm. and util. -0.007 -0.29 0.025 0.86 -0.021 -0.90 0.016 0.45 

Wholesale- and Retail 0.019 0.93 0.019 0.64 0.008 0.40 0.017 0.47 

Service industries -0.002 -0.05 0.022 0.45 -0.042 -1.21 -0.038 -0.86 

Adjusted R-squared 0.004  -0.0227  0.0245  0.113  

No. of observations 49  49  42  42  

*, **, *** indicate significance level of 10%, 5% and 1% respectively  

Source: Bloomberg, Orbis, Zephyr 
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Conclusion 

Based on the analysis of hypothesis 6, we are able to reject the hypothesis that an acquisition of growth 

companies yields lower return than value companies for bidding companies. However, we are not able 

to assert the opposite, as we find very small coefficients of no statistical significance. Based on our study, 

it seems as whether the target firms is a value or a growth company has no affection on the bidding firm’s 

announcement return. This goes against the findings of the majority of previous research, and we respond 

to this by explaining that the size of our data sample or the procedure of our data analysis might differ 

from previous research.  

7 Concluding discussion  

7.1 Conclusion 

In the present thesis, we have carried out an investigation to measure the value creation caused by mergers 

and acquisitions in the Nordics. In addition, we have sought to determine the drivers of this value 

creation. With a dataset of publicly traded companies from the Nordic stock exchanges in the period of 

1995-2014, we have analyzed 111 bidding and 73 target companies’ announcement returns. To perform 

this analysis we used event studies, estimating the “normal” return with a market model. To complete 

the investigation, we carried out cross-sectional regression analyses to find explanatory factors. In the 

following, we will summarize the findings. 

 

We find weak evidence of value creation for acquirer’s shareholders. Using the 3-days event window, 

we find significant abnormal return close to 1%. However, the non-parametric tests are not in line with 

value creation. When extending the event window our findings suggest zero value creation, as we again 

struggle to find significant results. For target companies, our results are consistent and statistically 

significant. Cumulative abnormal return of approximately 20% is observed in every event window. 

Furthermore, the non-parametric tests support this conclusion. Thus, we find no consistent evidence of 

gains to bidder’s shareholders, while the target’s shareholders can pocket large and meaningful returns 

from being acquired. 
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To determine the effect of payment method on abnormal returns, we include dummy variables for pure 

cash, mixed and pure stock offers. We also include control variables known to affect announcements 

returns and test the significance of the dummy variables. While the majority of previous research find 

that cash offers on average yield higher returns for acquirers than mixed or pure stock offers, we do not 

find evidence supporting this. We also combine the payment method with valuation, to test whether 

highly valued companies paying with stock achieve significantly lower returns. Our findings are not 

significant, but suggest that high valuation and stock payments cause lower announcements returns, in 

line with the signaling effect and pecking order hypothesis. Finally, we do find weak evidence of target’s 

shareholder earn the highest return when offered cash rather than mixed pure stock payment.  

 

We proceed with testing the possibility of agency problems related to cash flow prior to an acquisition. 

High levels of cash flow do not seem to cause negative market reactions upon M&A announcement for 

acquirers. However, combining cash flow with valuation yields some interesting results. We interact a 

measure of low valuation with cash flow and find strong and robust results in line with the free cash flow 

hypothesis. That is, increasing cash flow for low valued companies prior to announcement negatively 

affect abnormal returns, implying possible agency problems. Our findings are consistent with previous 

research. We find weak evidence of a positive relation between cash flow and cumulative abnormal 

returns for target companies, suggesting that this is an attractive attribute. 

 

Diversifying acquisitions on average yield higher abnormal returns than focused acquisitions, contrary 

to the majority of previous research. Our results are significant. The underlying reasons are unknown, as 

we are unable to investigate the true relationship. We are unable to find any strong relationship between 

target’s abnormal return and core versus non-core acquisitions.  

 

In line with the growing interest for cross-border transactions, we investigate the difference between 

acquiring foreign or domestic targets. Our results indicate that the average announcement returns are 

lower for cross-border M&A events. However, the calculated differences are not significantly different 

from zero. For targets being acquired by foreign companies, we find insignificantly higher returns. Thus, 

our findings regarding cross-border transactions are not reliable, as we lack statistically significant 

results.  
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Finally, we test the relationship between acquirer’s announcement return and value versus growth targets. 

There is a large body of research supporting the outperformance of value firms relative to growth firms. 

We could not find any significant nor significant relationship between target’s growth prospects and 

acquirer’s cumulative abnormal return upon an M&A announcement.  

 

Overall, we find evidence that both support and contradict research from other markets. This suggest that 

the stock markets in the Nordic region behave somewhat different compared to markets such as the US, 

the UK and Europe overall. The risk if, of course, that our sample does not match the population. 

However, this only makes further research more important, which we will discuss in the next section.  

 

7.1 Further research 

Through our extensive investigation of the mergers and acquisitions in the Nordic the past two decades, 

we believe we highlight the majority of important aspects concerning value creation and its drivers. 

Nevertheless, in our thesis we could not cover every aspect, and will in the following section discuss our 

thoughts on future research. 

 

One of the major caveats in the present investigation is sample size. Because of strict selection criteria, 

we were obliged to exclude several transactions. The implication of this is that our results are not 

necessarily representative for the population and is just random. We have taken available precautions, 

but there are still possible problems due to small sample size. Thus, by relaxing the criteria, it would be 

interesting if our results are still valid. This could be achieved by only considering acquirers and their 

value creation, because it would allow to sample deals with non-listed targets. This would definitely 

increase the sample size. Another possibility would be to include other countries that are similar to the 

Nordic countries. This would be a trade-off between the purpose of investigating the Nordics and 

increasing sample size.  

 

Other research methods could also be applied to verify our results, which can be an extension of this 

thesis. First, one could alter some methods within our framework. We discussed some alternative 
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methods of calculating abnormal return, where the use of CAPM and multiple factor models are 

appropriate alternatives. Alternatively, one could apply other independent variables in the cross-sectional 

regressions. These alternations would then be used to verify if the same trends are observable. Second, 

an interesting approach could be the use of operational performance measurements, hereunder accounting 

data. Ghosh (2001) studied the performance improvements of merged companies and verify his results 

using abnormal returns rather than operations performance. This could also be done with data similar to 

the present sample.  

 

It would be relevant to include managerial ownership to gain even more knowledge about possible 

agency problems related to acquisitions. Without access to extensive data sources, our efforts to gather 

ownership data gave poor results. Even though the research paper we refer to did not include managerial 

ownership, we still believe that the inclusion of such data would be an important contribution to the 

discussion of agency problems. 
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9 Appendices 

Appendix 1 

Bidders included in final dataset 

The list below shows the bidders in M&A transactions included in the final dataset, i.e. when the deals have been through both 

the selection critera’s. The table illustrates the Zephyr registered deal number, name, country and industry. The table also 

illustrates the means of payment, whether the acquisition was domestic or cross-border, whether the deal was diversifying or 

core, and the table provides the cumulated abnormal return for the event window consisting 5 days before and after the 

transaction 

Deal nr. Name Country Industry 
Method of 

payment 

Domestic/ 

Cross-border 

Core/ 

Diversifying 

CAR 

(-5,5) 

32632 SANDVIK AB Finland Manufacturing Cash Cross-border Diversifying -5,0% 

32961 TRELLEBORG AB Finland Wholesale- and 
Retail  Trade 

Cash Cross-border Diversifying 4,1% 

33111 MERKANTILDATA ASA Sweden Service 
industries 

Stock Cross-border Core -1,7% 

35631 VT HOLDING A/S Denmark Manufacturing Cash Domestic Diversifying -7,1% 

42116 STOREBRAND ASA Norway Finance, 

Insurance and 
Real Estate 

Cash Domestic Core -3,5% 

87212 SCHOUW & CO A/S Denmark Manufacturing Cash Domestic Diversifying 1,1% 

52827 SAAB AB Sweden Manufacturing Cash Domestic Diversifying 4,7% 

56815 CHERRYFÖRETAGEN AB Sweden Service 

industries 

Stock Domestic Diversifying 32,3% 

56006 MERKANTILDATA ASA Norway Service 
industries 

Mixed Domestic Core -
11,6% 

67514 SPONDA OYJ Finland Manufacturing Stock Domestic Diversifying 2,8% 

63776 SKANSKA AB Norway Mineral- and 
Construction 

Industries 

Cash Cross-border Diversifying 3,3% 

70280 KONGSBERG GRUPPEN 
ASA 

Norway Manufacturing Unknown Domestic Diversifying -6,5% 

69933 TIETOENATOR ABP Sweden Service 

industries 

Stock Cross-border Core -3,2% 

62622 SVENSKA CELLULOSA 
AB 

Finland Manufacturing Cash Cross-border Core -4,7% 

65860 METSO OYJ Sweden Manufacturing Mixed Cross-border Core -6,2% 

69383 FRED OLSEN ENERGY 
ASA 

Norway Mineral- and 
Construction 

Industries 

Cash Domestic Core -5,3% 

73778 VEIDEKKE ASA Denmark Mineral- and 
Construction 

Industries 

Cash Cross-border Core -
11,0% 

74880 BRYGGERIGRUPPEN A/S Denmark Manufacturing Cash Domestic Core -4,4% 

75835 BERGMAN & BEVING AB Sweden Manufacturing Cash Domestic Diversifying 1,1% 

86209 ELISA OYJ Finland Transportation, 
Communication 

and utilities 

Stock Domestic Core -1,4% 

87684 SVENSKA 
HANDELSBANKEN AB 

Denmark Finance, 
Insurance and 
Real Estate 

Cash Cross-border Core 1,3% 

102343 ENIRO AB Sweden Transportation, 
Communication 

and utilities 

Cash Domestic Core -1,2% 
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90499 TELIA AB Finland Transportation, 
Communication 

and utilities 

Stock Cross-border Core -4,1% 

121878 RINGKJØBING 
LANDBOBANK 

Denmark Finance, 
Insurance and 
Real Estate 

Stock Domestic Core 6,8% 

333977 CAPPIT ASA Norway Service 
industries 

Stock Domestic Diversifying -3,1% 

142326 DNB HOLDING ASA Norway Finance, 

Insurance and 
Real Estate 

Cash Domestic Core -2,9% 

150136 RAISIO YHTYMÄ OYJ Sweden Manufacturing Cash Cross-border Core -

12,8% 
159484 DNB HOLDING ASA Norway Finance, 

Insurance and 

Real Estate 

Mixed Domestic Core 3,8% 

161597 ASPIRO AB Sweden Transportation, 
Communication 

and utilities 

Stock Domestic Diversifying -2,3% 

172471 LJUNGBERGGRUPPEN 
AB 

Sweden Finance, 
Insurance and 

Real Estate 

Cash Domestic Core -1,0% 

132688 RAMIRENT OYJ Sweden Service 
industries 

Stock Cross-border Core -0,7% 

155307 VESTAS WIND SYSTEMS 
A/S 

Denmark Manufacturing Stock Domestic Core 4,0% 

215071 TELENOR ASA Sweden Transportation, 

Communication 
and utilities 

Cash Cross-border Core -5,9% 

217933 GRANDI HF Iceland Agriculture, 

Forestry and 
Fisheries 

Mixed Domestic Core -3,1% 

242788 INVESTMENT AB 

ORESUND 

Sweden Finance, 

Insurance and 
Real Estate 

Stock Domestic Core -1,2% 

283632 B&N NORDSJÖFRAKT AB Sweden Transportation, 

Communication 
and utilities 

Stock Domestic Core 6,2% 

290642 HELGELAND 

SPAREBANK 

Norway Finance, 

Insurance and 
Real Estate 

Stock Domestic Core 0,1% 

227958 ORKLA ASA Finland Manufacturing Cash Cross-border Diversifying -1,3% 

305094 NOCOM AB Sweden Wholesale- and 

Retail  Trade 

Stock Domestic Diversifying -5,7% 

336845 HB GRANDI HF Iceland Agriculture, 
Forestry and 

Fisheries 

Unknown Domestic Core 1,4% 

307309 ORKLA ASA Norway Manufacturing Mixed Domestic Diversifying -2,6% 

311217 ORKLA ASA Sweden Manufacturing Cash Cross-border Diversifying 0,3% 

354081 TELEFONAKTIEBOLAGET 
LM ERICSSON 

Norway Service 
industries 

Cash Cross-border Diversifying 3,5% 

358493 TELIASONERA AB Norway Transportation, 
Communication 

and utilities 

Cash Cross-border Core 1,9% 

359065 ELISA OYJ Finland Transportation, 
Communication 

and utilities 

Stock Domestic Core 7,9% 

388509 MORPHIC 
TECHNOLOGIES AB 

Sweden Manufacturing Stock Domestic Diversifying -2,8% 

387162 SCHOUW & CO A/S Denmark Manufacturing Cash Domestic Diversifying 9,3% 

344948 FEELGOOD SVENSKA AB Sweden Service 

industries 

Mixed Domestic Diversifying 1,5% 

407493 ACANDOFRONTEC AB Sweden Service 
industries 

Mixed Domestic Core 16,1% 
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417312 TELENOR ASA Sweden Transportation, 
Communication 

and utilities 

Cash Cross-border Core 4,2% 

427403 FLSMIDTH & CO A/S Denmark Manufacturing Stock Domestic Diversifying -0,8% 

435238 PAN FISH ASA Norway Manufacturing Cash Domestic Diversifying -6,3% 

393058 SOLAR HOLDING A/S Denmark Wholesale- and 
Retail  Trade 

Mixed Domestic Core 0,7% 

441350 RNB RETAIL AND 

BRANDS AB 

Sweden Wholesale- and 

Retail  Trade 

Mixed Domestic Core -6,4% 

443184 TELIASONERA AB Norway Service 
industries 

Cash Cross-border Diversifying 1,8% 

446828 SYSOPEN DIGIA OYJ Finland Service 
industries 

Mixed Domestic Core -3,9% 

447747 TELEFONAKTIEBOLAGET 

LM ERICSSON 

Sweden Service 

industries 

Cash Domestic Diversifying 2,6% 

475698 MODERN TIMES GROUP 
MTG AB 

Norway Manufacturing Cash Cross-border Diversifying -4,4% 

479728 SCHIBSTED ASA Norway Manufacturing Cash Domestic Core 8,9% 

446394 ELTEK ASA Norway Manufacturing Mixed Domestic Diversifying 14,5% 

481454 BONHEUR ASA Norway Mineral- and 
Construction 

Industries 

Cash Domestic Core -7,6% 

402847 TIDE AS Norway Transportation, 
Communication 

and utilities 

Stock Domestic Core 25,4% 

518124 TELEFONAKTIEBOLAGET 
LM ERICSSON 

Norway Service 
industries 

Cash Cross-border Diversifying 2,7% 

527092 MIDELFART SONESSON 

AB 

Sweden Manufacturing Mixed Domestic Diversifying 2,4% 

537139 SCHIBSTED ASA Norway Manufacturing Cash Domestic Core 0,1% 

541506 PANOSTAJA OYJ Finland Wholesale- and 
Retail  Trade 

Mixed Domestic Diversifying 9,9% 

537131 ARENDALS 
FOSSEKOMPANI ASA 

Norway Finance, 
Insurance and 
Real Estate 

Cash Domestic Diversifying 15,4% 

544928 AFFECTO OYJ Norway Wholesale- and 
Retail  Trade 

Mixed Cross-border Diversifying 16,8% 

567286 DNB NOR ASA Sweden Finance, 

Insurance and 
Real Estate 

Cash Cross-border Core 3,1% 

568235 SEMCON AB Sweden Service 

industries 

Unknown Domestic Diversifying 9,3% 

579393 MEDA AB Sweden Manufacturing Mixed Domestic Core 0,8% 

592718 PETROLEUM GEO-
SERVICES ASA 

Norway Transportation, 
Communication 

and utilities 

Cash Domestic Diversifying 2,5% 

613290 NOKIA OYJ Norway Service 
industries 

Cash Cross-border Diversifying -8,0% 

634019 PSI GROUP ASA Sweden Manufacturing Stock Cross-border Diversifying 4,3% 

639812 SCHOUW & CO A/S Denmark Manufacturing Stock Domestic Diversifying 4,5% 

1601005806 MOBISPINE AB Sweden Service 
industries 

Stock Domestic Core -
10,5% 

1601016578 SVENSKA 

HANDELSBANKEN AB 

Denmark Finance, 

Insurance and 
Real Estate 

Cash Cross-border Core 5,0% 

1601020172 VESTJYSK BANK A/S Denmark Finance, 

Insurance and 
Real Estate 

Stock Domestic Core -6,6% 

1601022472 ADDNODE AB Sweden Manufacturing Stock Domestic Diversifying 8,3% 

1601022978 AUSTEVOLL SEAFOOD 

ASA 

Norway Manufacturing Cash Domestic Diversifying -

28,9% 
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1601022073 ALANDSBANKEN ABP Sweden Finance, 
Insurance and 
Real Estate 

Cash Cross-border Core 2,1% 

1601070058 PEAB AB Sweden Finance, 
Insurance and 
Real Estate 

Cash Domestic Diversifying 1,4% 

1601025191 HAKON INVEST AB Sweden Wholesale- and 
Retail  Trade 

Cash Domestic Diversifying 6,0% 

1601074415 HARBOES BRYGGERI 

A/S 

Denmark Manufacturing Mixed Domestic Core 8,2% 

1601090695 FASTIGHETS BALDER AB Sweden Finance, 
Insurance and 

Real Estate 

Stock Domestic Core -7,1% 

1601108519 NORDEA BANK AB Denmark Finance, 
Insurance and 

Real Estate 

Unknown Cross-border Core 2,6% 

1601125687 JEUDAN A/S Denmark Finance, 
Insurance and 

Real Estate 

Cash Domestic Core -1,2% 

1601115111 BURE EQUITY AB Sweden Finance, 
Insurance and 

Real Estate 

Stock Domestic Core -
11,8% 

1601124163 OUTOTEC OYJ Finland Manufacturing Stock Domestic Core -1,8% 

1601131429 METSO OYJ Finland Manufacturing Stock Domestic Diversifying 11,8% 

1601181070 ATEA ASA Sweden Manufacturing Cash Cross-border Diversifying -2,7% 

1601233412 ASSA ABLOY AB Sweden Manufacturing Cash Domestic Core -3,3% 

1601261809 MEDIVIR AB Sweden Manufacturing Mixed Domestic Core -3,9% 

1601310366 VITEC SOFTWARE 
GROUP AB 

Sweden Service 
industries 

Stock Domestic Core -2,1% 

1601320734 WISE GROUP AB Sweden Service 
industries 

Mixed Domestic Core -
10,7% 

1601322429 KLOVERN AB Sweden Finance, 

Insurance and 
Real Estate 

Mixed Domestic Core -4,4% 

1601332318 SCHIBSTED ASA Sweden Service 

industries 

Cash Cross-border Diversifying 6,6% 

1601242849 VESTJYSK BANK A/S Denmark Finance, 
Insurance and 

Real Estate 

Stock Domestic Core -
11,3% 

1601372682 PARTNERTECH AB Sweden Manufacturing Cash Domestic Core -7,8% 

1601384789 DNB ASA Norway Finance, 
Insurance and 

Real Estate 

Cash Domestic Core 7,5% 

1601412627 AF AB Sweden Service 
industries 

Mixed Domestic Core 1,9% 

1601432747 ONIVA ONLINE GROUP 
EUROPE AB 

Sweden Service 
industries 

Stock Domestic Core n/a 

1601430233 MARINE HARVEST ASA Norway Manufacturing Cash Domestic Core 1,2% 

1601443882 AUSTEVOLL SEAFOOD 

ASA 

Norway Manufacturing Cash Domestic Diversifying 1,7% 

1601439335 NES PRESTEGJELDS 
SPAREBANK 

Norway Finance, 
Insurance and 

Real Estate 

Stock Domestic Core 7,9% 

1601443062 ROYAL UNIBREW A/S Finland Manufacturing Mixed Cross-border Core -0,9% 

1909007543 LOLLANDS BANK A/S Denmark Finance, 
Insurance and 

Real Estate 

Stock Domestic Core 3,1% 

1909018715 SYDBANK A/S Denmark Finance, 
Insurance and 

Real Estate 

Mixed Domestic Core -5,4% 

1909063234 SSAB AB Finland Manufacturing Mixed Cross-border Core 6,4% 
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1909101627 BONHEUR ASA Norway Service 
industries 

Cash Domestic Diversifying 4,9% 

1909111291 ACANDO AB Sweden Service 

industries 

Stock Domestic Core -6,2% 
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Appendix 2 

Targets included in final dataset 

The list below shows the targets in M&A transactions included in the final dataset, i.e. when the deals have been through 

both the selection critera’s. The table illustrates the Zephyr registered deal number, name, country and industry.  The table 

also illustrates the means of payment, whether the acquisition was domestic or cross-border, whether the deal was 

diversifying or core, and the table provides the cumulated abnormal return for the event window consisting 5 days before 

and after the transaction 

Deal nr. Name Country Industry 
Method of 
payment 

Domestic/ 
Cross-border 

Core/ 
Diversifying 

CAR  
(-5,5) 

32961 STARCKJOHANN OYJ Finland Wholesale- and 
Retail  Trade 

Cash Cross-boarder Diversifying -1,3% 

35631 DV INDUSTRI A/S Denmark Manufacturing Cash Domestic Diversifying -0,2% 

42116 FINANSBANKEN ASA Norway Finance, 
Insurance and 
Real Estate 

Cash Domestic Core 27,9% 

87212 MARTIN GRUPPEN A/S Denmark Manufacturing Cash Domestic Diversifying -2,7% 

52827 CELSIUS AB Sweden Manufacturing Cash Domestic Diversifying 32,1% 

56006 PROVIDA ASA Norway Service industries Mixed Domestic Core 30,9% 

63776 SELMER AS Norway Mineral- and 
Construction 

Industries 

Cash Cross-boarder Diversifying 13,2% 

70280 NAVIA ASA Norway Manufacturing Unknown Domestic Diversifying 31,9% 

62622 METSÄ TISSUE OYJ Finland Manufacturing Cash Cross-boarder Core 40,3% 

65860 SVEDALA INDUSTRI AB Sweden Manufacturing Mixed Cross-boarder Core 51,5% 

69383 NAVIS ASA Norway Mineral- and 
Construction 

Industries 

Cash Domestic Core -7,7% 

75835 FB INDUSTRI HOLDING AB Sweden Manufacturing Cash Domestic Diversifying 38,6% 

86209 SOON COMMUNICATIONS 
OYJ 

Finland Transportation, 
Communication 

and utilities 

Stock Domestic Core 65,4% 

87684 MIDTBANK A/S Denmark Finance, 
Insurance and 
Real Estate 

Cash Cross-boarder Core 146,1% 

102343 SCANDINAVIA ONLINE AB Sweden Transportation, 
Communication 

and utilities 

Cash Domestic Core 96,0% 

90499 SONERA OYJ Finland Transportation, 
Communication 

and utilities 

Stock Cross-boarder Core 6,0% 

333977 IGROUP ASA Norway Service industries Stock Domestic Diversifying -14,1% 

142326 NORDLANDSBANKEN ASA Norway Finance, 
Insurance and 
Real Estate 

Cash Domestic Core 40,3% 

150136 DIFFCHAMB AB Sweden Manufacturing Cash Cross-boarder Core 48,1% 

155307 NEG MICON A/S Denmark Manufacturing Stock Domestic Core 40,4% 

215071 UTFORS AB Sweden Transportation, 
Communication 

and utilities 

Cash Cross-boarder Core -16,4% 

242788 CUSTOS AB Sweden Finance, 
Insurance and 
Real Estate 

Stock Domestic Core -0,6% 

283632 GORTHON LINES AB Sweden Transportation, 
Communication 

and utilities 

Stock Domestic Core 13,5% 
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227958 CHIPS OYJ ABP Finland Manufacturing Cash Cross-boarder Diversifying 27,7% 

305094 TURNIT AB Sweden Wholesale- and 
Retail  Trade 

Stock Domestic Diversifying 10,8% 

307309 ELKEM ASA Norway Manufacturing Mixed Domestic Diversifying 2,6% 

354081 AXXESSIT ASA Norway Service industries Cash Cross-boarder Diversifying 42,5% 

359065 SAUNALAHTI GROUP OYJ Finland Transportation, 

Communication 
and utilities 

Stock Domestic Core 19,3% 

388509 AERODYN AB Sweden Manufacturing Stock Domestic Diversifying 45,0% 

387162 BIOMAR HOLDING A/S Denmark Manufacturing Cash Domestic Diversifying 19,0% 

407493 RESCO AB Sweden Service industries Mixed Domestic Core 21,6% 

417312 GLOCALNET AB Sweden Transportation, 

Communication 
and utilities 

Cash Cross-boarder Core 3,4% 

121685 TROMS FYLKES 

DAMPSKIBSSELSKAP ASA 

Norway Transportation, 

Communication 
and utilities 

Stock Domestic Core 1,6% 

427403 POTAGUA FLS A/S Denmark Manufacturing Stock Domestic Diversifying 7,1% 

435238 FJORD SEAFOOD ASA Norway Manufacturing Cash Domestic Diversifying 3,1% 

393058 NORDISK SOLAR 

COMPAGNI A/S 

Denmark Wholesale- and 

Retail  Trade 

Mixed Domestic Core -0,8% 

441350 JC AB Sweden Wholesale- and 
Retail  Trade 

Mixed Domestic Core 17,7% 

446828 SENTERA OYJ Finland Service industries Mixed Domestic Core 29,8% 

447747 NETWISE AB Sweden Service industries Cash Domestic Diversifying 25,8% 

475698 P4 RADIO HELE NORGE 
ASA 

Norway Manufacturing Cash Cross-boarder Diversifying 52,5% 

481454 GANGER ROLF ASA Norway Mineral- and 

Construction 
Industries 

Cash Domestic Core -6,2% 

541506 SUOMEN HELASTO OYJ Finland Wholesale- and 

Retail  Trade 

Mixed Domestic Diversifying 10,1% 

537131 NORSK VEKST ASA Norway Finance, 
Insurance and 

Real Estate 

Cash Domestic Diversifying -1,8% 

544928 COMPONENT SOFTWARE 
GROUP ASA 

Norway Wholesale- and 
Retail  Trade 

Mixed Cross-boarder Diversifying 16,2% 

567286 SALUSANSVAR AB Sweden Finance, 
Insurance and 
Real Estate 

Cash Cross-boarder Core 50,3% 

613290 TROLLTECH ASA Norway Service industries Cash Cross-boarder Diversifying -1,9% 

634019 CASHGUARD AB Sweden Manufacturing Stock Cross-boarder Diversifying -7,8% 

639812 BIOMAR HOLDING A/S Denmark Manufacturing Stock Domestic Diversifying 3,7% 

1601016578 LOKALBANKEN I 
NORDSJÆLLAND A/S 

Denmark Finance, 
Insurance and 
Real Estate 

Cash Cross-boarder Core 103,8% 

1601020172 RINGKJØBING BANK A/S Denmark Finance, 
Insurance and 
Real Estate 

Stock Domestic Core -0,7% 

1601022978 LEROY SEAFOOD GROUP 
ASA 

Norway Manufacturing Cash Domestic Diversifying 41,9% 

1601070058 ANNEHEM FASTIGHETER 

AB 

Sweden Finance, 

Insurance and 
Real Estate 

Cash Domestic Diversifying 4,5% 

1601025191 HEMTEX AB Sweden Wholesale- and 

Retail  Trade 

Cash Domestic Diversifying 11,3% 

1601074415 GOURMETBRYGGERIET 
A/S 

Denmark Manufacturing Mixed Domestic Core -21,1% 
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1601090695 DIN BOSTAD SVERIGE AB Sweden Finance, 
Insurance and 
Real Estate 

Stock Domestic Core 19,1% 

1601115111 SKANDITEK 
INDUSTRIFÖRVALTNING 

AB 

Sweden Finance, 
Insurance and 
Real Estate 

Stock Domestic Core -0,6% 

1601124163 LAROX OYJ Finland Manufacturing Stock Domestic Core 36,6% 

1601131429 TAMFELT OYJ ABP Finland Manufacturing Stock Domestic Diversifying 31,5% 

1601192770 DK TRENDS INVEST A/S Denmark Finance, 
Insurance and 
Real Estate 

Stock Domestic Core 0,4% 

1601233412 CARDO AB Sweden Manufacturing Cash Domestic Core 46,0% 

1601261809 BIOPHAUSIA AB Sweden Manufacturing Mixed Domestic Core 35,0% 

1601266556 TRETTI AB Sweden Wholesale- and 
Retail  Trade 

Cash Domestic Diversifying 25,7% 

1601310366 3L SYSTEM AB Sweden Service industries Stock Domestic Core 3,4% 

1601322429 DAGON AB Sweden Finance, 

Insurance and 
Real Estate 

Mixed Domestic Core 22,7% 

1601242849 AARHUS LOKALBANK A/S Denmark Finance, 

Insurance and 
Real Estate 

Stock Domestic Core -7,8% 

1601402110 VINDERUP BANK A/S Denmark Finance, 

Insurance and 
Real Estate 

Stock Domestic Core 31,8% 

1601430233 MORPOL ASA Norway Manufacturing Cash Domestic Core -2,8% 

1601443882 NORWAY PELAGIC ASA Norway Manufacturing Cash Domestic Diversifying 16,6% 

1909007543 VORDINGBORG BANK A/S Denmark Finance, 

Insurance and 
Real Estate 

Stock Domestic Core -0,5% 

1909016292 VESTFYNS BANK A/S Denmark Finance, 

Insurance and 
Real Estate 

Stock Domestic Core 5,7% 

1909018715 DIBA BANK A/S Denmark Finance, 

Insurance and 
Real Estate 

Mixed Domestic Core 88,2% 

1909063234 RAUTARUUKKI OYJ Finland Manufacturing Mixed Cross-boarder Core 33,6% 

1909111291 CONNECTA AB Sweden Service industries Stock Domestic Core 15,8% 
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Appendix 3 

Matching deals included in final dataset 

The list below shows the M&A transactions included in the final dataset where bidder and target match, i.e. when 

the deals have been through both the quantitative and qualitative filter. The table illustrates the deals, Zephyr deal 

number and the date 

Deal nr Bidder Target Date 

32961 TRELLEBORG AB STARCKJOHANN OYJ 03-12-1997 

35631 VT HOLDING A/S DV INDUSTRI A/S 22-05-1998 

42116 STOREBRAND ASA FINANSBANKEN ASA 07-01-1999 

87212 SCHOUW & CO A/S MARTIN GRUPPEN A/S 15-06-1999 

52827 SAAB AB CELSIUS AB 16-11-1999 

56006 MERKANTILDATA ASA PROVIDA ASA 28-02-2000 

63776 SKANSKA AB SELMER AS 13-04-2000 

70280 KONGSBERG GRUPPEN ASA NAVIA ASA 04-05-2000 

62622 SVENSKA CELLULOSA AB METSÄ TISSUE OYJ 31-05-2000 

65860 METSO OYJ SVEDALA INDUSTRI AB 21-06-2000 

69383 FRED OLSEN ENERGY ASA NAVIS ASA 14-07-2000 

75835 BERGMAN & BEVING AB FB INDUSTRI HOLDING AB 06-10-2000 

86209 ELISA OYJ SOON COMMUNICATIONS OYJ 21-03-2001 

87684 SVENSKA HANDELSBANKEN AB MIDTBANK A/S 11-04-2001 

102343 ENIRO AB SCANDINAVIA ONLINE AB 20-11-2001 

90499 TELIA AB SONERA OYJ 26-03-2002 

333977 CAPPIT ASA IGROUP ASA 03-09-2002 

142326 DNB HOLDING ASA NORDLANDSBANKEN ASA 20-12-2002 

150136 RAISIO YHTYMÄ OYJ DIFFCHAMB AB 13-02-2003 

155307 VESTAS WIND SYSTEMS A/S NEG MICON A/S 12-12-2003 

215071 TELENOR ASA UTFORS AB 16-12-2003 

242788 INVESTMENT AB ORESUND CUSTOS AB 26-04-2004 

283632 B&N NORDSJÖFRAKT AB GORTHON LINES AB 07-10-2004 

227958 ORKLA ASA CHIPS OYJ ABP 08-11-2004 

305094 NOCOM AB TURNIT AB 22-12-2004 

307309 ORKLA ASA ELKEM ASA 10-01-2005 

354081 
TELEFONAKTIEBOLAGET LM 

ERICSSON AXXESSIT ASA 20-06-2005 

359065 ELISA OYJ SAUNALAHTI GROUP OYJ 07-07-2005 

388509 MORPHIC TECHNOLOGIES AB AERODYN AB 18-10-2005 

387162 SCHOUW & CO A/S BIOMAR HOLDING A/S 10-11-2005 

407493 ACANDOFRONTEC AB RESCO AB 09-01-2006 

417312 TELENOR ASA GLOCALNET AB 07-02-2006 
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427403 FLSMIDTH & CO A/S POTAGUA FLS A/S 13-03-2006 

435238 PAN FISH ASA FJORD SEAFOOD ASA 07-04-2006 

393058 SOLAR HOLDING A/S NORDISK SOLAR COMPAGNI A/S 24-04-2006 

441350 RNB RETAIL AND BRANDS AB JC AB 09-05-2006 

446828 SYSOPEN DIGIA OYJ SENTERA OYJ 31-05-2006 

447747 
TELEFONAKTIEBOLAGET LM 

ERICSSON NETWISE AB 05-06-2006 

475698 MODERN TIMES GROUP MTG AB P4 RADIO HELE NORGE ASA 11-09-2006 

481454 BONHEUR ASA GANGER ROLF ASA 04-10-2006 

541506 PANOSTAJA OYJ SUOMEN HELASTO OYJ 30-05-2007 

537131 ARENDALS FOSSEKOMPANI ASA NORSK VEKST ASA 01-06-2007 

544928 AFFECTO OYJ COMPONENT SOFTWARE GROUP ASA 11-06-2007 

567286 DNB NOR ASA SALUSANSVAR AB 20-08-2007 

613290 NOKIA OYJ TROLLTECH ASA 20-02-2008 

634019 PSI GROUP ASA CASHGUARD AB 15-04-2008 

639812 SCHOUW & CO A/S BIOMAR HOLDING A/S 16-04-2008 

1601016578 SVENSKA HANDELSBANKEN AB LOKALBANKEN I NORDSJÆLLAND A/S 15-09-2008 

1601020172 VESTJYSK BANK A/S RINGKJØBING BANK A/S 29-09-2008 

1601022978 AUSTEVOLL SEAFOOD ASA LEROY SEAFOOD GROUP ASA 17-10-2008 

1601070058 PEAB AB ANNEHEM FASTIGHETER AB 17-04-2009 

1601025191 HAKON INVEST AB HEMTEX AB 28-04-2009 

1601074415 HARBOES BRYGGERI A/S GOURMETBRYGGERIET A/S 01-05-2009 

1601090695 FASTIGHETS BALDER AB DIN BOSTAD SVERIGE AB 26-06-2009 

1601115111 BURE EQUITY AB SKANDITEK INDUSTRIFÖRVALTNING AB 14-10-2009 

1601124163 OUTOTEC OYJ LAROX OYJ 15-10-2009 

1601131429 METSO OYJ TAMFELT OYJ ABP 05-11-2009 

1601233412 ASSA ABLOY AB CARDO AB 13-12-2010 

1601261809 MEDIVIR AB BIOPHAUSIA AB 11-04-2011 

1601310366 VITEC SOFTWARE GROUP AB 3L SYSTEM AB 30-09-2011 

1601322429 KLOVERN AB DAGON AB 06-12-2011 

1601242849 VESTJYSK BANK A/S AARHUS LOKALBANK A/S 27-03-2012 

1601430233 MARINE HARVEST ASA MORPOL ASA 14-01-2013 

1601443882 AUSTEVOLL SEAFOOD ASA NORWAY PELAGIC ASA 06-02-2013 

1909007543 LOLLANDS BANK A/S VORDINGBORG BANK A/S 24-10-2013 

1909018715 SYDBANK A/S DIBA BANK A/S 11-11-2013 

1909063234 SSAB AB RAUTARUUKKI OYJ 22-01-2014 

1909111291 ACANDO AB CONNECTA AB 09-06-2014 
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Appendix 4 

Countrywide distribution 

The table reports the countrywide distribution of the two samples that consist of 111 bidder and 73 target 

events. The event is defined as the announcement date of a transaction.  

  Sweden Norway  Denmark Finland  Iceland Total 

Year Bidders Targets Bidders Targets Bidders Targets Bidders Targets Bidders Targets Bidders Targets 

1997 2   1         1     3 1 

1998         1 1        1 1 

1999 1 1 1 1 1 1        3 3 

2000 4 2 4 4 1   3 1     12 7 

2001 2 1       1 1 1     3 3 

2002 1   2 2 1     1     4 3 

2003 2 2 2   1 1 2      7 3 

2004 3 3 2         1 1   6 4 

2005 3 1 2 2 1 1 1 1 1   8 5 

2006 6 4 6 4 2 2 1 1     15 11 

2007 4 1 4 2     2 1     10 4 

2008 3 1 2 2 2 3 1      8 6 

2009 5 4     2 1 3 2     10 7 

2010 1 1 1     1        2 2 

2011 4 4                4 4 

2012 3   2   1 2        6 2 

2013     3 2 3 3        6 5 

2014 2 1 1         1     3 2 

Total 46 26 33 19 16 17 14 11 2 0 111 73 
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Appendix 5 

Plot of residuals for analyzing evidence of serial correlation/autocorrelation among bidding firms 

For the majority of regressions we could not reject the null-hypothesis at a 1% level, i.e. no indications of 

autocorrelation. For the regressions where we rejected the no hypothesis of either positive or negative 

autocorrelation, we have plotted the residuals. From visually analyzing these plots, we could not find any clear 

patterns of non-random distributions. Headers indicate- Deal nr: Acquirer name
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-10,0%

-8,0%

-6,0%

-4,0%

-2,0%

0,0%

2,0%

4,0%

6,0%

-210 -160 -110 -60 -10

446828: SYSOPEN DIGIA OYJ



125 

 

-8,0%

-6,0%

-4,0%

-2,0%

0,0%

2,0%

4,0%

6,0%

-210 -160 -110 -60 -10

518124: TELEFONAKTIEBOLAGET LM ERICSSON

-8,0%

-6,0%

-4,0%

-2,0%

0,0%

2,0%

4,0%

6,0%

8,0%

-210 -160 -110 -60 -10

541506: PANOSTAJA OYJ
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1601025191: HAKON INVEST AB
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1601322429: KLOVERN AB
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1601432747: ONIVA ONLINE GROUP EUROPE AB
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1601443882: AUSTEVOLL SEAFOOD ASA
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1909007543: LOLLANDS BANK A/S
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1909101627: BONHEUR ASA
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Appendix 6 

Plot of residuals for analyzing evidence of serial correlation/autocorrelation among target firms 

For the majority of regressions we could not reject the null-hypothesis at a 1% level, i.e. no indications of 

autocorrelation. For the regressions where we rejected the no hypothesis of either positive or negative 

autocorrelation, we have plotted the residuals. From visually analyzing these plots, we could not find any clear 

patterns of non-random distributions. Headers indicate- Deal nr: Acquirer name 
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283632: GORTHON LINES AB
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227958: CHIPS OYJ ABP
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359065: SAUNALAHTI GROUP OYJ
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407493: RESCO AB
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393058: NORDISK SOLAR COMPAGNI A/S
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446828: SENTERA OYJ



134 

 

-15,00%

-10,00%

-5,00%

0,00%

5,00%

10,00%

15,00%

-210 -160 -110 -60 -10

475698: P4 RADIO HELE NORGE ASA
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481454: GANGER ROLF ASA
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1601020172: RINGKJØBING BANK A/S
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1601022978: LEROY SEAFOOD GROUP ASA
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1601131429: TAMFELT OYJ ABP
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1601310366: 3L SYSTEM AB
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1601322429: DAGON AB
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1601242849: AARHUS LOKALBANK A/S
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1909007543: VORDINGBORG BANK A/S
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1909018715: DIBA BANK A/S


