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Abstract 

The objective of this study is twofold. First, it aims to establish if there are any abnormal returns, both 

in the short- and long-run, for firms that issued equity in Germany, France, Netherlands and Belgium 

between 1990 and 2012. The paper examines the immediate market reactions at the time of the SEO 

announcement by using a market model event study and also, the long-run returns following the SEO 

by using a Buy-and-Hold-Abnormal-Return (BHAR) and Calendar-Time Portfolio (CTP) approach. 

Secondly, it also aims to investigate predictability of the long-run performance of SEO firms based on 

how the market reacted at the time of the SEO announcement. In addition to identifying patterns based 

on the immediate market reactions, the paper examines potential variables determining the short- and 

long-run performance respectively, which can be used for discussing predictability of long-run returns 

and hence, potential trading strategies.  

We conclude that firms in Germany, France, the Netherlands and Belgium, which issued equity 

between 1990 and 2012, experience negative market reactions owing to a SEO announcement. This is 

in line with previous research on the subject, while it seems like the negative market reactions in our 

examined markets are less severe compared to the US and UK. With regards to the long-run stock 

performance following SEOs, the literature is not in consensus on which methodology to use. Some 

scholars favor the BHAR, while others favor the CTP approach. We find contrasting results based on 

the methodology and weighting scheme used. Our BHAR results indicate that larger firms 

underperform over three years, while our CTP results indicate that smaller firms underperform over 

three years. Furthermore, we find no evidence that the market reactions can explain the long-run 

returns following a SEO. 

Lastly, based on the market reactions of the SEO firms and our explanatory variables, we find that the 

most negative BHAR, and thus the most profitable trading strategy, seems to be realized by shorting 

the stock of firms that experienced positive announcement effects and consequently repurchasing the 

stock after 2 years. This potential profit increases even further if: it is the first time the firm issues 

equity, the relative size of the issue is large, the issuing firm has a low market capitalization, the firm 

saw an increase in their stock price during the 11 months prior to the SEO and if the firm is an IT 

company.
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1 Introduction 

 

The first chapter serves as an introduction to the topic for the reader. It introduces the 

background of the thesis, the subject of seasoned equity offerings. This is followed by the problem 

discussion and research question. Lastly, delimitations and the thesis structure are presented. 

 

1.1 Background 

Seasoned equity offerings (SEOs) are a popular topic within the academic and corporate world, as they 

constitute an important activity in the life of a firm when raising capital. The rationale for raising 

external capital can be versatile and multifaceted, and includes for instance the endeavor to execute 

investment possibilities, a rearrangement of the capital structure or the reduction of debt obligations 

amongst others. Thus, the decision to issue equity can be attributed to the main areas of financial 

economics, such as capital structure theory, asset pricing theory, contracting, managerial investment 

incentives and corporate governance. However, there is still a lack of consensus in the academic 

literature on the core determinants of the SEO decision and consequently, its effect on the firm (Eckbo, 

Masulis & Norli, 2007). 

 

Graph 1: Number of SEOs and the corresponding issue size per year globally (Thomson One Banker, 2016) 

The popularity of using equity as means of raising capital has increased greatly since the 1990s, with 

close to 10,000 SEOs announced in 2015, with a combined value of 900 billion USD (Thomson One 

Banker). The largest market for SEOs is the US and consequently, the academic literature has mainly 
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been focused on this market, whereas other international markets have received less attention (Eckbo et 

al., 2007). Numerous scholars have reported negative market reactions at the time of the SEO 

announcement (e.g. Masulis & Korwar, 1986; Bayless & Chaplinsky, 1996; Heron & Lie, 2004), 

followed by a long-run post-issue underperformance up to 5 years (e.g. Loughran & Ritter, 1995; 

Spiess-Affleck & Graves, 1995; Jegadeesh, 2000), indicating that SEOs are bad news for investors. The 

predominant explanation in the literature for these findings is premised on information asymmetries. It 

is argued that the managers of a firm are better informed than investors and thus, can time the equity 

issue to a point in time which constitutes favorable terms for the firm. As an example of this 

information asymmetry, the majority of SEOs in the US are underwritten and in addition, extensive 

marketing activities such as book building and road shows are conducted by investment banks in order 

to sell the equity. However, last year former hedge fund manager Jim Cramer came out on an American 

TV-show and claimed: “Although the logic of seeing a secondary equity offering as bad news does 

make sense, it is an old-fashioned way of viewing the market” (CBNC, 2015). He argues that equity 

issues can signal that management is financially shrewd and that they are unlocking value in a less 

conventional way. Could it be that the view of equity offerings has changed? The main literature 

covering SEOs and the related stock performance has focused on equity issues up to 2000. This raises 

the question whether previous findings are still applicable today. 

1.2 An Introduction to Seasoned Equity Offerings 

For ease of comprehension, we will in this section introduce the characteristics of SEOs. A SEO is a 

measure for firms, currently traded on a stock exchange, to raise external capital. This means that the 

firm is publicly listed and has previously issued equity in their initial public offering (IPO), where the 

original stock is offered for the first time. When conducting a SEO, firms can choose to do this either 

through primary or secondary offerings. When primary shares are used, new shares are offered to 

public investors for the first time. However, if firms conduct the SEO through the use of secondary 

shares, existing shares are being sold from current shareholders to new shareholders. In other words, 

already traded shares shift ownership. The main difference between the two types of offerings is that 

primary offerings raise new capital, whereas secondary offerings do not. Furthermore, primary 

offerings dilute the current stock ownership as new shares are introduced in addition to the existing 

ones. However, secondary offerings are non-dilutive since no additional shares are offered. In addition, 
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equity can be offered as either for cash or non-cash. The most common offering is for cash, while non-

cash offerings can take the form of stocks issued as part of employee compensation. 

SEOs can be undertaken using various techniques and forms, but there are two different types that are 

mostly used. The first main offering technique is an underwritten offer, also referred to as firm 

commitment, which entails a contractual agreement that the underwriting party (normally an 

investment bank) will purchase all offered shares to a fixed price, and consequently sell them. 

Therefore, the underwriting party bears the risk that the shares are not accepted by the market for the 

offered price and they demand an underwriting fee to be paid by the company issuing the equity as a 

compensation for this risk. Within this offering technique, the underwriter can choose to offer the 

shares to the public on a stock exchange, or to offer them directly to investors. If the investment bank 

chooses to sell the shares directly to one or more investors, without offering them on a stock exchange, 

the equity issue is referred to as a private placement. 

The second main offering technique is a so-called rights issue. It can be undertaken either as a standby 

issue or in a standard uninsured way. The standard uninsured rights issue gives existing shareholders 

the possibility to purchase the offered shares before they are offered to the public. The standby offer 

works in a similar manner but includes an underwriter, who is obliged to take up the residual 

unsubscribed shares. Hence, standard rights issues solely depend on the interest of existing 

shareholders to take on further shares and by the market to buy the residual amount. Furthermore, an 

uninsured rights issue necessitates less marketing since it is made directly to existing shareholders and 

thus, does not incorporate the payment of an underwriter fee. 

1.3 Problem Discussion 

As mentioned earlier, previous research on SEOs and the succeeding stock returns has been dominated 

by studies on the American market and equity issues started receiving more attention in academia after 

1983 (Kothari & Warner, 1997). The literature has focused on examining the period up to 2000 and it 

has developed into two major streams of research. These two streams focus on 1) immediate market 

reactions to SEO announcements and 2) the long-run post-issue stock performance up to five years. 
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In the first stream of research, the focus is on different offering techniques and how the market reacts to 

a SEO announcement (Eckbo et al., 2007). The consensus seems to be that a firm’s decision to issue 

new equity is considered bad news by the market. The bad news take the form of negative abnormal 

returns immediately following the announcement (e.g. Asquith & Mullins, 1986; Bayless & 

Chaplinsky, 1996; Bethel & Krigman, 2008; Denis, 1994; Heron & Lie, 2004; Slovin, Sushka & 

Bendeck, 1994) and it is explained with the asymmetry of information. More specifically, the literature 

claims that the management of the firm possesses information not available to shareholders and 

investors and hence, is able to time an offering to a point in time when the management assumes the 

firm to be overvalued. As a result, when the equity is issued and the information asymmetry is 

decreased, investors react negatively, given that the firm was overvalued. 

The second stream, which is focusing on long-run post-issue stock performance, claims that issuing 

firms generate significantly lower long-run returns compared to matched, non-issuing benchmarks over 

a horizon of up to five years (e.g. Autore, Bray & Peterson, 2009; Loughran & Ritter, 1995; Ritter, 

1991; Spiess & Affleck-Graves, 1995). These studies also explain the phenomenon with the asymmetry 

of information present at the time of the issue, but argue that the correction of the initial discrepancy 

takes longer to incorporate in the stock price. It is worth mentioning that this stream of research has 

also been questioned over time. Some scholars argue that the identified underperformance in the above 

studies is not an anomaly, but rather a result of incorrect benchmarks (Brav, Geczy & Gompers, 2000, 

Mitchell & Stafford, 2000). Others argue that the underperformance is part of a broader share issuance 

effect, and not necessarily related to SEOs (Bessembinder & Zhang, 2013). We will revisit and 

elaborate on this criticism in Chapter 2 “Literature Review”. 

The two streams discussed above refer to the U.S. market. Similar research has also been conducted in 

an international setting, including various markets in Europe and Asia (Eckbo et al., 2007). However, 

the coverage is not as extensive and frequent as the American counterpart. The main reason for the 

smaller coverage can potentially be attributed to a lack of data availability for international markets. 

Moreover, Eckbo et al. (2007) explain that the U.S. research tends to focus on the offering technique 

firm commitment, whereas the international studies pay more attention to rights offerings. 
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In terms of results in an international setting, the long-run performance studies are congruent with the 

U.S. market. There seems to be a clear relationship between negative abnormal returns and issuing 

firms over up to five years (e.g. Dubois & Jeanneret, 2000; Jeanneret, 2005; Stehle, Ehrhardt & 

Przyborowsky, 2000). However, for the market reactions, the results differ compared to the U.S. In 

their survey, Eckbo et al. (2007) argue that the negative average announcement effect seems to be a 

somewhat U.S. specific phenomenon. More specifically, when using firm commitment as an offering 

technique, international markets provide evidence of both negative and positive market reactions 

following the announcement (e.g. Cooney, Kato & Schallheim, 2003; Gajewski & Ginglinger, 2002; 

Kang & Stulz, 1996; Wu, Wang & Yao, 2005), which contradicts the U.S. results. For rights offerings 

however, the results are more congruent as the average abnormal return seems to be significantly 

negative following the SEO announcement (e.g. Bøhren, Eckbo & Michalsen, 1997; Eckbo & Norli, 

2004; Gajewski & Ginglinger, 2002). 

Based on the discussion above, it seems like the publicly available information, when a SEO is 

announced, does not get reflected fully in the price right away. In the U.S., there is evidence of an 

immediate negative reaction to the SEO announcement but also that the stock continues to 

underperform compared to matched, non-issuing benchmarks over subsequent years. In the 

international setting, there is evidence of both positive and negative announcement effects. However, 

the long-run post-issue stock performance seems to be consistently lower than for non-issuing 

equivalents. This indicates that the markets cannot perfectly aggregate all information immediately, but 

rather, markets seem to adapt prices over an extended period of time after the SEO announcement took 

place. 

The phenomenon of stock prices drifting up or down for a period of time following publicly made 

information has been researched previously. The most commonly researched news announcement is the 

earnings announcement. Ball & Brown (1968) introduced the “Post-earnings-announcement drift” 

(PEAD) effect, which explains the tendency of stock prices to drift in the direction of an earnings 

surprise for up to several months following the earnings announcement. Their study contrasts the 

Efficient Market Hypothesis and the phenomenon is explained by investors underreacting to an 

earnings announcement. Subsequent studies concerning the PEAD effect underline these findings (e.g. 

Bernard & Thomas, 1990; Joy, Litzenberger & McEnally, 1977). Similar findings of stock return drifts 
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have been presented in relation to other corporate news events as well. Ikenberry & Ramnath (2002) 

investigate the post-event drift after stock splits. They report a drift of 9% in the year following a split 

announcement. The results are consistent with the notion of markets underreacting to the information 

of corporate news. Additionally, Grullon & Michaely (2004) find that investors underreact to stock 

repurchase announcements due to an underestimation of the decline in cost of capital. These studies 

concerning stock price drifts after corporate news releases are particularly interesting if there is a 

consistent pattern. If markets consistently underreact to certain information, it could potentially be 

possible to exploit this and trade on the assumed underreaction. 

1.4 Research question 

Based on the discussion above, it seems like the main literature relating to SEOs and the succeeding 

stock performance has focused on examining equity issues up to the year 2000. Furthermore, the 

evidence from international studies varies and thus, we find it interesting to examine this topic further 

in a more recent European setting. The purpose of this study is twofold. First, we aim to establish if 

there are any abnormal returns for firms that issued equity in Germany, France, Netherlands and 

Belgium between 1990 and 2012. We will examine the immediate short-term market reactions at the 

time of the SEO announcement and also, the long-run returns following the SEO. Secondly, we also 

aim to investigate the long-run performance of SEO firms based on how the market reacted when it 

was made public that equity is being issued. According to our knowledge, no previous study has 

discussed predictable patterns with regards to the long-run stock performance based on the said market 

reaction following the SEO announcement. In addition to identifying patterns based on the immediate 

market reactions, we will also examine potential variables determining the short- and long-run 

performance respectively. The variables, which are considered to influence the stock performance of 

issuing firms according to former research, will be examined to increase the possibility of determining 

a predictable pattern between the two horizons. Given that the SEOs were undertaken in Germany, 

France, the Netherlands and Belgium between 1990 and 2012, we form the following two research 

questions: 
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1. How does the stock market react when a SEO is announced, and how do the stocks of issuing 

firms perform over three years following the SEO? 

2. What explanatory variables play a role in determining the short- and long-run stock 

performance respectively, following a SEO, and can they be used in combination with assessing 

the market reactions to predict the long-run post issue stock performance? 

To answer these research questions, we will have to go through a number of steps. Firstly, we have to 

measure the market reaction, also referred to as announcement effect, following a SEO announcement. 

To do this, we employ a short-term event study approach, determining the cumulative abnormal returns 

(CAR) for the SEOs in line with the recommendations of Campbell, Lo & MacKinlay (1997) or 

MacKinley (1997). The found announcement effect can be used to establish how the markets react and 

subsequently are used in our aim to predict the long-run performance. Secondly, we also have to 

measure the long-run stock performance over 3 years following the SEO. To do this, we employ both 

the Buy-and-Hold-Abnormal-Return (BHAR) and the Calendar-Time-Portfolio (CTP) approach. The 

two methodologies have their respective proponents and both approaches are subject to criticism and 

hence, both are employed (e.g. Brav et al., 2000; Jegadeesh, 2000; Loughran & Ritter, 1995; Mitchell 

& Stafford, 2000). Finally, we form hypotheses on the relationship between the short-term stock 

returns as well as the long-run stock returns and a set of explanatory variables chosen from previous 

research. This will enable us to identify drivers of the stock performance and subsequently assist us in 

examining predictable patterns.  

1.5 Delimitations 

The literature on SEOs and the subsequent stock performance for issuing firms is vast and it is 

therefore impossible to entirely cover all related research and input. As a result, it is necessary to adjust 

the scope of the thesis to reflect both the time at hand and the academic level. 

This thesis will study SEOs announced and undertaken in Germany, France, the Netherlands and 

Belgium between 1990 and 2012. As describe above, we aim to extend the current research in a 

European setting. Consequently, we have chosen two of the largest markets (Germany and France) in 

Europe and to increase our sample size, we also included two arguably similar markets. For the purpose 

of the thesis, the four markets are considered as homogeneous and hence, we will not further examine 
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potential institutional and regulatory differences between the countries. While it is acknowledged that 

institutions and regulations differ within the respective countries and could lead to different results, 

their membership in the EU and utilization of the euro as collective currency should imply that the 

markets are fairly similar. These commonalities serve as justification to consider them as one market. 

Additional motives for our choice of sample can be found in section 4.2 Sample Selection. 

The thesis will exclude any types of rights offerings or private placements and thus, only focus on 

underwritten offers. Due to the fact that the majority of the research in the US is conducted on 

underwritten offers, we choose to examine similar offering techniques in order to be able to compare 

the results with our main reference literature. Additionally, the thesis solely examines equity issues for 

cash, while for example stock issues as part of employee compensation are excluded, with the 

motivation that our reference literature solely focuses on offerings for cash. 

1.5.1 Contribution of the Thesis 

This thesis should serve as a supplement to previous research. Analyses of SEOs in the European 

market are not as exhaustive as the US market. Additionally, the consideration of firm commitment and 

the associated examination of said examination technique are carried out on a marginal scale on 

European markets. Furthermore, the existing literature focuses on a separated evaluation of an event 

study and the long-run stock performance after a SEO announcement. To our best knowledge, no 

currently existing paper is dedicated to combine the two approaches and furthermore attempts to draw a 

connection between both. Therefore, we try to achieve a further enrichment of the existing literature by 

adding another layer in linking short- and long-run stock performance after a SEO. Ultimately, this 

thesis should therefore serve the purpose of being of relevance as well as contributing to the existing 

literature by taking two unusual analysis perspectives in examining underwritten European equity 

offers and evaluating potential predictable patterns, which might be transformable into a trading 

strategy. 
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1.6 Target group 

The primary target group addressed by this thesis is fellow students, researchers, investors and 

individuals with a basic knowledge of the business world and financial markets. Therefore, we abstain 

from explaining basic financial models, for instance the Efficient Market Hypothesis, as it is expected 

that the reader is accustomed with them. We hope the thesis will present a good read for interested 

individuals and, at best, induce an appeal for others to conduct further topic-related research. 

1.7 Structure of the thesis 

The structure of the thesis will be as follows: the above presented first chapter, Introduction, serves as 

an introductory section. It should give the reader a broad overview of SEOs themselves and, more 

importantly, define the selected problem/topic of interest and the rationale for its selection. Chapter 2, 

Literature Review, will provide a more profound overview of existing literature on the field of both 

short- term and long-term event studies with regard to the U.S. as well as international markets. The 

chapter will highlight the results obtained by several previous studies which served as a motive to 

examine the predictability of returns. Furthermore, this chapter will include a review of trading strategy 

literature. In the third chapter, “Hypotheses” will include the established hypotheses, which will be 

tested over the course of the subsequent chapters, given an evaluation of previous research and the 

chosen methodology. Therefore, it serves as an explanatory section to make the examined topic more 

accessible to a broader audience. The next chapter “Methodology”, we define the research approach 

undertaken to answer the raised research question. We discuss the characteristics of the event study 

approach and introduce the methods undertaken to examine the selected data. 

Chapter 5, Data, Empirical Findings and Analysis, will include the description and evaluation of the 

data sample as well as the tests and results of the empirical analysis. Furthermore, the chapter will 

attempt to answer the raised research questions by examining and analyzing the empirical findings. 

Lastly, this chapter attempts to examine the potential to establish a trading strategy based upon 

predictable patterns that have been detected in the prior analysis. Chapter 6, Conclusion, summarizes 

the findings, answers the research questions and assesses the usability of the thesis as well as it 

provides propositions for possible future research topics in the research area. 
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Figure 1: Structure of the thesis 

1.7.1 Definition of Key Concepts 

Seasoned Equity Offerings 

Seasoned Equity Offerings (SEO) will be given different names throughout the thesis. The terms equity 

issue, SEO, equity issuance and equity offering will be used interchangeably to avoid the repetitive use 

of the word seasoned equity offering. 

Short-run Analysis 

Throughout the thesis, the analysis of the short-run performance analysis will be referred to by different 

terms. Event study, announcement effect and market reaction analysis will be used interchangeably to 

ensure that a word is not used repetitively all the time. 

Long-run Analysis 

The thesis will also refer to the long-run analysis using varying terms. The terms used throughout the 

thesis are long-run performance analysis, long-run event study and long-run post-issue analysis. 
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2 Literature Review 

 

This chapter aims to discuss and highlight relevant theories and research related to the topic of 

this thesis. To enable a deeper understanding of seasoned equity offerings and their implications, 

the chapters starts with a discussion of central capital structure theories. Subsequently, empirical 

evidence on announcement returns and long-run post-issue performance is presented. 

 

The modern literature on capital structure originates from Modigliani & Miller’s (1958) arguments of 

irrelevancy of capital structure for firm value. Given a certain set of circumstances, Modigliani & 

Miller argue that one capital structure is no better than the other. However, their framework is based on 

demanding assumptions, such as no asymmetric information, efficient capital markets and the lack of 

corporate taxes. In response to the neutrality of capital structure, Donaldson (1961) suggested the 

pecking order theory. However, it was later popularized by Myers & Majluf (1984) to the version 

known today. The theory postulates that the cost of financing increases with asymmetric information 

and hence, a firm chooses to use internal capital to finance a project whenever possible. Consequently, 

when external capital is required, the firm prefers riskless debt to risky debt and finally, risky debt to 

equity. The preference for debt over equity is, according to Myers & Majluf (1984), the result of 

asymmetric information. More specifically, the managers of the firm know more about the true 

condition of the firm compared to investors and hence, they will be reluctant to issue equity if they 

perceive the equity to be undervalued. Consequently, if a firm chooses to issue equity, the market 

reaction of such an announcement is likely to be negative as it reveals that management perceives the 

common stock to be overvalued (ibid). If the pecking order theory holds, it is implied that equity 

announcements should follow a period of positive returns, as managers wait until they can raise capital 

at favorable terms. Furthermore, equity issuers should experience negative abnormal returns upon the 

announcement, as the asymmetric information is decreased and investors conclude that the stock is 

overvalued. Another interpretation of the theory, suggesting similar implications as above, could be 

that firms are in a tight financial situation and hence, use equity as a last resort (Brav et al., 2000). 

However, the pecking order theory has been criticized by Fama & French (2005) due to its inability to 

explain why a relatively large proportion of firms choose to issue equity in reality. In their paper, Fama 
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& French present results showing that between 1993 and 2003 86% of their sample firms decided to 

issue equity and between 1973 and 2003 more than 50% of the observations violated the pecking order 

theory. Therefore, they conclude that financing decisions seem to violate the central predictions of the 

pecking order theory about how often and under what circumstances firms issue equity.  

An alternative theory, the tradeoff theory of capital structure, began to develop gradually when 

Modigliani & Miller (1963) presented a correction to their initial paper regarding the neutrality of 

capital structure. The correction included the relevance of corporate taxes in the choice of capital 

structure. When adding taxes to the analysis, the authors imply that this results in more levered capital 

structures. The tradeoff theory refers to the idea that a firm chooses how much debt and equity finance 

to use by balancing the costs and benefits. The initial hypothesis was presented by Kraus & 

Litzenberger (1973) who discuss a balance between bankruptcy costs and the tax saving benefits of 

debt. The basic principle of the tradeoff theory contrasts earlier theories, as it implies that firms’ capital 

structure will be progressively guided towards optimum due to its capital issue decisions being 

balanced between marginal costs (i.e. bankruptcy costs) and marginal benefits (i.e. tax shields) of debt. 

The strength of the theory stems from its ability to explain cross-sectional differences in borrowing. 

More specifically, it implies that safe firms with a relatively high proportion of tangible assets borrow 

more, while risky growth firms with a lower proportion of tangible assets face a higher risk of default 

and hence, choose to borrow less. Furthermore, an implication of the tradeoff theory is that a decrease 

in stock price, ceteris paribus, leads to a higher leverage ratio and therefore should guide a firm into 

equity issuance, when raising external capital. Hence, if the theory holds, one should expect a SEO 

announcement to follow a period of lower returns due to the higher leverage ratio. However, advocates 

of the pecking order theory claim the contrary, namely that a stock price increase raisses the likelihood 

of issuing equity due to asymmetric information (e.g. Myers & Majluf, 1984; Jung, Kim & Stulz 1996). 

Although the tradeoff theory has been documented to explain some real world patterns, it has also been 

criticized in the literature. Myers (1984) points to the low leverage ratios of firms in reality and claims 

that if the tradeoff theory was true, leverage ratios would be higher. Shyam-Sunder & Myers (1999) 

corroborate the pecking order theory and claim that it can provide a better illustration of firms’ capital 

structure policies rather than the tradeoff theory. Their empirical evidence shows that a number of firms 

gives up valuable debt tax shields and hence, contradicts with the tradeoff theory’s central predictions. 
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The pecking order and tradeoff theories have been debated over the years (e.g. Fama & French, 2002; 

Frank & Goyal, 2008) but they remain an area of interest in corporate finance literature with advocates 

supporting both sides. 

A novel alternative to the predominant capital structure theories is the so called market timing 

hypothesis. The idea is that firms pay attention to market conditions in an attempt to time the market. 

Baker & Wurgler (2002) argue that market timing is the first determinant of firms’ capital structure, 

which contradicts both the pecking order theory and tradeoff theory. In other words, they claim that 

firms are more likely to issue equity when their market values are high and to repurchase equity when 

their market values are low. Although the rationale for choosing capital structure in the market timing 

hypothesis contrasts with the pecking order theory, the implications of the theory is similar. If the 

market timing hypothesis holds, one can expect SEOs after periods of high returns as the cost of issuing 

equity is relatively low. Subsequently, if the market timing was successful, one can expect lower 

returns following the SEO as the value is adjusted downwards. However, the theory does not imply 

how long it would take for this adjustment to take effect. Finally, it is worth mentioning that the market 

timing theory has been questioned over the years (e.g. Fama & French, 2002; Hovakimian, 2006) and 

remains a somewhat unsettled issue in corporate finance literature. 

In addition to the above discussed capital structure theories, it is also useful to briefly discuss the 

signaling theory as it can help to explain how markets react to SEO announcements. The theory was 

introduced in economics by Leland & Pyle (1977) when analyzing the role of signals within the process 

of IPOs. Although IPOs and SEOs are not identical, it can be argued that they closely resemble each 

other in terms of signaling as both include issuing shares to the public. In their study, Leland & Pyle 

(1977) claim that a change in management’s stockholding is accompanied by a concurrent change in 

the stock value due to information asymmetry. The managers are better informed than the investors and 

hence, a large managerial stockholding is implying management’s belief in a positive future 

development of the firm. Therefore, firms with good future prospects should always send good signals 

to the market when issuing shares (e.g. owners and managers should keep control of a significant 

percentage of the company) (ibid). Jensen & Meckling (1976) take a similar line of reasoning by 

linking management’s stock ownership to conflict of interests. They argue that a large holding in shares 

by management decreases the conflict of interest between managers and shareholders and 
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consequently, shareholder value is maximized. The above arguments are interesting from a SEO 

perspective as manager’s relative ownership can change after the issue, depending on if the managers 

purchase shares. If managers do not purchase shares issued in a SEO, their ownership will dilute and 

hence can be considered a negative signal, resulting in negative abnormal returns. However, if they do 

buy the issued shares, it can be considered a positive signal as they remain or increase their holdings. In 

other words, the signaling theory implies that firms can experience both positive and negative 

announcement effects following a SEO. 

2.1 Empirical Evidence on Stock Performance of SEO Firms 

The stock performance of equity issuers has been researched extensively in corporate finance literature, 

with the majority of studies conducted on the US market. Over time, the literature has moved towards 

two main streams of research; 1) the returns and market reactions when a SEO is announced and 2) the 

long-run stock performance following the issue (Eckbo et al., 2007). Numerous authors have reported 

stock price run-ups prior to the issue, negative returns immediately after the announcement and 

ultimately, long-run underperformance following the issue. 

The two following sections are organized as follows: Both sections start with discussing evidence from 

the US, as this represents the vast majority of the literature. Subsequently, international studies are 

presented and compared to US studies. Initially, we pool together and discuss the main literature 

focusing on abnormal announcement returns, followed by a summarizing table. Secondly, we discuss 

the evidence presented with regards to the long-run performance of SEO firms. The findings of many 

long-run studies have been debated over the years and hence, to allow for an objective overview, the 

main criticism is discussed as well. Lastly, we summarize the findings of long-run studies in a table. 

2.1.1 Announcement Effect 

 According to the efficient market hypothesis, all new publicly available information should instantly 

be reflected in the stock prices. Thus, when events (e.g. SEOs) are announced, markets should react 

immediately. As discussed in the beginning of this chapter, various theories exist to explain the market 

reactions to a SEO announcement. Issuing equity can decrease a firm’s leverage and relatively diminish 

the tax advantages of debt. An unanticipated equity issue can also result in making the firm’s debt 
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safer, while diluting the stock ownership for existing shareholders which implies a loss in wealth for 

equity holders. Furthermore, the management’s decision to issue equity can reflect information on the 

firm’s intrinsic value, as managers have more information than investors. Changes in capital structure 

of a firm also reveal information about the management’s perception of the firm’s future. More 

specifically, high leverage signals optimism on the firm outlook. As an equity issue reduces leverage, it 

can signal pessimistic expectations of the future. 

The literature quantifying the market reactions to a SEO has been evolving during the last 3 decades as 

Asquith & Mullins (1986) and Masulis & Korwar (1986) report significant abnormal returns of -3% 

respectively. Asquith & Mullins (1986) argue that the negative market reactions can be attributed to 

decreases in tax advantages, if the issue decreases the firm’s leverage ratio. These results are supported 

by Masulis & Korwar (1986) who find a positive relationship between leverage changes and 

announcement stock returns. Both studies also report more negative market reactions for industrial 

firms compared to public utility firms. They argue that the results can be attributed to the strict 

regulations of public utility firms and hence, may reflect management’s lower discretion with regards 

to timing a SEO (Asquith & Mullins, 1986; Masulis & Korwar, 1986). Related to the timing of an 

equity issue, Mikkelson & Partch (1986) examine the nature of information inferred by investors from 

SEO announcements. In line with the above studies, they report significant negative market reactions 

when the issue is announced. However, more importantly, Mikkelson & Partch’s (1986) results suggest 

that managers issue equity when, in managers’ view, shares are overpriced. This finding supports the 

evidence of Myers & Majluf’s (1984) pecking order theory and its adverse selection implications. The 

pecking order theory has developed into the predominant explanation of negative market reactions 

following the announcement, as it is implied to reveal information on the management’s perception of 

the firm’s intrinsic value and hence, investors find the announcement to be bad news. 

Following the research in the mid-1980s reporting negative announcement returns, a number of studies 

have confirmed that the phenomenon still holds in the US. Slovin et al. (1994) examined firms’ first 

SEO following their IPO and analyzed how announcement returns are affected by firm-specific 

characteristics. They report significant abnormal returns of -2.9% and that the issues are carried out 

after periods of sharply rising stock market prices, and correspondingly large positive cumulative 

abnormal returns prior to the announcement. These results are in line with the market timing theory, as 
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it is suggested that firms time their SEO to a certain point in time in which capital can be raised at 

favorable terms and furthermore, the pecking order theory, as the management might consider the firm 

overvalued after the stock price run-up. Dierkens (1991) finds average abnormal returns of sizes similar 

to Slovin et al. (1994). By measuring the level of asymmetric information by using four different 

proxies, Dierkens (1991) highlights that announcement returns are less likely to be negative when the 

information asymmetry is low. Thus, Dierkens (1991) results support the pecking order theory and 

confirm that information asymmetry is of importance for the return following equity issues.  

Other studies supporting the market timing theory and pecking order theory are Bayless & Chaplinsky 

(1996) and Heron & Lie (2004). Bayless & Chaplinsky (1996) study periods of high and low equity 

issuance volumes and use the aggregate volume of equity issues to search for periods when equity 

capital can be raised at favorable terms. They find that SEOs, regardless of issuance volume at the time, 

yield negative announcement returns. However, SEOs in periods of high issue volumes yield less 

negative returns suggesting lower information asymmetry between managers and investors when SEO 

volumes are high. Heron & Lie (2004) examine different offering techniques and conclude that firm 

commitment was used to exploit temporarily high equity values, whereas right offerings were used to 

sell equity when market value is low and the financial situation is tight. 

The international evidence on SEOs and the announcement effect started fairly narrow but the research 

has broadened recently. As opposed to the US, the common practice in smaller economies has been to 

use rights offerings as offering technique and consequently, comprehensive research on international 

firm commitments is scarce. Therefore, to enable an overview of international results and add more 

insights to the topic, the remainder of this section will also include international studies conducted on 

so called “standby rights offerings”. These contracts are more common than the firm commitment in 

non-US markets and represent rights offers combined with an underwriting contract, using an 

investment bank as a financial intermediary. In their extensive survey, Eckbo et al. (2007) find that 

both offering techniques generate significant negative announcement returns in the US, suggesting that 

both firm commitment and standby rights experience similar market reactions. Although firm 

commitment and standby rights cannot be deemed perfectly comparable on all levels, they do include a 

component of underwriting and hence can be argued to signal similar information to some extent.  
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However, there have been a few studies conducted on SEO announcement returns with firm 

commitment as offering technique in Asia and the results contrast with similar studies from the US. 

Kang & Stulz (1996) examine the Japanese market during 1985-1991 with the view that Japanese 

managers decide to issue shares based on other considerations than American managers. They 

demonstrate that Japanese firms, on average, experience a significant positive announcement return of 

0.51%, suggesting that the market views the equity issue as a positive event. The positive 

announcement returns are explained by differences between Japan and the US in the organization of 

firms and markets and the regulation of corporate finance. Seven years later, Cooney et al. (2003) 

found similar results with positive announcement returns during 1974-1991. Their study is also 

conducted on the Japanese market but incorporated a much larger sample (555 vs. 185) and displays 

significant announcement returns of 0.72%. However, the event day used in their study is the board 

meeting date when the share issue is agreed upon. This is not necessarily the same day as the date the 

issue is revealed to the public (as other studies have used) and hence, the comparability of the results 

with similar studies can be questioned. Lastly, another study in Asia conducted by Wu et al. (2005) also 

displays significant positive announcement returns. They examine the Hong Kong market during 1989-

1997 using a sample of 306 SEOs. Their results show positive announcement returns of 1.93%, greatly 

exceeding the two earlier studies. The authors explain the positive returns with three reasons: 1) unique 

institutional characteristics in Hong Kong, 2) unique ownership characteristics in Hong Kong and 3) 

investors in their examined SEOs are mostly professional or institutional, even though a firm 

commitment is used (Wu et al., 2005). 

In Europe, studies conducted on pure firm commitment offerings are uncommon, while studies on 

standby rights occur more frequently. Gajewski & Ginglinger (2002) performed such a study on 140 

SEOs on the French market during 1986-1996. In contrast to the above Asian studies, they find 

negative announcement returns of -0.74% and hence, show results similar to US studies. In line with 

the negative announcement returns following a standby rights offer, other scholars have reported 

similar findings. Bøhren et al. (1997) find negative announcement returns of -0.23% for 114 

Norwegian firms during 1980-1993. This result is congruent with another study on the Norwegian 

market, conducted by Eckbo & Norli (2004), who also report negative announcement returns of -

0.58%. In Sweden however, another Scandinavian market which can be assumed to display similar 
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characteristics as Norway, positive announcement returns of 0.72% have been reported (Cronqvist & 

Nilsson, 2005). If the assumption of similar market characteristics holds true, it seems surprising that 

the reactions are opposite and suggest that other differences might be in play. Lastly, several UK 

studies report negative announcement returns during 1986-1994 (Burton, Lonie & Power, 1999; Slovin, 

Sushka & Lai, 2000). However, the results from the UK differ from the other international studies in 

mainly one aspect, namely the markedly strong significant negative reactions. Slovin et al. (2000) 

report announcement returns of -2.90% and Burton et al. (1999) find returns of -7.76%, which suggests 

that the UK market reacts strongly when standby rights offers are announced. 

Although the evidence from US markets points towards negative announcement returns, some 

international studies document positive returns. We have summarized the most influential literature 

below. 

 

Table 1: Literature on SEO announcement returns 

Country Study
Floatation 

method
Sample size Sample period

AR 

(%)

US Asquith & Mullins (1986) FC 392 1963-81 -1.60***

US Masulis & Korwar (1986) FC 972 1963-80 -1.85***

US Mikkelson & Partch (1986) FC 80 1972-82 -3.56***

US Dierkens (1991) FC 197 1980-83 -2.40***

US Slovin, Sushka & Bendeck (1994) FC 175 1973-88 -2.87***

US Bayless & Chaplinsky (1996) FC 1,884 1968-90 -2.30***

US Heron & Lie (2004) FC 3,658 1980-98 -2.50***

UK Burton, Lonie & Power (1999) SBR 37 1989-91 -7.76***

UK Slovin, Sushka & Lai (2000) SBR 200 1986-94 -2.90***

France Gajewski & Ginglinger (2002) FC 18 1986-96 -0.33

France Gajewski & Ginglinger (2002) SBR 140 1986-96 -0.74***

Japan Kang & Stulz (1996) FC 185 1985-91 0.51***

Japan Cooney, Kato & Schallheim (2003) FC 555 1985-91 0.72***

Hong Kong Wu, Wang & Yao (2005) FC 306 1989-97 1.93***

Germany Gebhardt, Heiden & Daske (2001) SBR 15 1974-89 -0.65**

Norway Bøhren, Eckbo & Michaelsen (1997) SBR 114 1980-93 -0.23

Norway Eckbo & Norli (2004) SBR 143 1980-96 -0.58

Sweden Cronqvist & Nilsson (2005) SBR 53 1986-99 0.72

***, ** and * denote significance at the 1%, 5% and 10% level respectively

The table summarizes some of the main findings in the area of SEO announcement effects. AR is the average abnormal 

return over either a two-day window [-1,0] or a three-day window [-1,+1], and the table does not make a distinction 

between these. Under "Floatation method", FC  indicates firm commitment, whereas SBR  indicates standby rights offer.
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2.1.2 Long-run Post-issue Stock Performance 

 

As discussed with regards to the announcement returns, several studies in the US report a stock price 

run-up prior to the issue, negative reactions on the day of the announcement followed by normal 

returns over the succeeding days. While this occurrence has been discussed for a long period of time, it 

was not until the mid-1990s that the phenomenon of long-run underperformance for issuing firms 

started to receive more attention in the literature. Prior to discussing previous research and to ease the 

comprehension for the reader, it is useful to briefly explain the two most common methodologies used 

by scholars to calculate long-run abnormal returns (the two methodologies are discussed more in detail 

in section 4.5 “Measuring the Long-run Post-issue Stock Performance”). The first one is the calculation 

of Buy-and-Hold-Abnormal-Returns (BHAR), which is defined as the difference between the long-run 

holding return of an event firm (e.g. a firm issuing equity) and that of a matched benchmark (normally 

matched on size, book-to-market, industry or momentum) firm or portfolio. The assumption is that 

these matched benchmarks simulate the returns of the event firms should the event never have 

occurred, and hence one can conclude whether the long-run returns for the issuing firms are abnormal 

or not. The second methodology is the Calendar-Time Portfolio (CTP) approach. The basic idea of the 

approach is to construct a portfolio of firms for which the event of interest occurred. The abnormal 

return is defined as the portfolio’s excess return that cannot be explained by a chosen risk-factor model 

used to predict expected returns. This implies that a portfolio generating statistically significant alphas 

in a time-series regression experiences abnormal returns over the holding period. 

Two early studies that have received a great amount of attention are Loughran & Ritter (1995) and 

Spiess & Affleck-Graves (1995). In their article “The New Issues Puzzle”, Loughran & Ritter (1995) 

present a significant negative relationship between 3,702 issuing US firms and their performance over 

five years. By comparing issuing firms with non-issuing firms, they report that a typical firm that 

issued equity during the period 1970-1990 provided an average annual return of 7% subsequent to the 

issue, whereas non-issuing firms provided an average annual return of 15%. Their findings are 

economically important as an investor would have had to commit 44% more capital in an issuing firm 

compared to a non-issuing firm of the same size to have the same wealth five years after the offering 
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date. The results over three years showed that the annual return was 5% for issuing firms and 16% for 

non-issuing firms. Therefore, an investor would have had to invest 28% more capital in an issuing firm 

of the same size as a non-issuing firm to experience the same wealth over three years.  

The study done by Spiess & Affleck-Graves (1995) supports the results and conclusions of Loughran & 

Ritter. However, their study tests two different methods of matching issuing firms with non-issuing 

firms, whereas Loughran & Ritter (1995) solely matched on size. Spiess & Affleck-Graves (1995) 

initially matched firms on size and industry classification and subsequently, on size and book-to-

market. They document that US firms that conducted a SEO during 1975-1989 substantially 

underperform non-issuing firms over both three and five years. Over a three-year period, the annual 

median return was 7% for issuing firms, compared to 32% for non-issuing firms. These results are 

persistent, regardless of matching criteria and after controlling for offer size, book-to-market ratio and 

issuing firm’s age. However, an interesting observation is that the underperformance seems to be more 

severe for the smallest and youngest firms, and those with the lowest book-to-market ratio.  

In their conclusions, both Loughran & Ritter (1995) and Spiess & Affleck-Graves (1995) argue that 

there is a discrepancy between the information possessed by investors and managers. If there is an 

asymmetrical distribution of the information regarding the true value of the firm, managers can exploit 

this by timing the SEO to a time of overvaluation. In a second article, Loughran & Ritter (1997) name 

this phenomenon “The Window of Opportunity” and argue that this is the predominant factor explaining 

long-run post-issue underperformance. They believe that markets gradually adjust themselves to the 

initial overvaluation, which results in underperformance over the examined periods. One of the 

dominant capital structure theories is the pecking order theory by Myers & Majluf (1984). A key 

implication of the theory is that negative announcement returns of SEOs are due to asymmetrical 

information since managers choose to issue equity when favorable. These implications are very similar 

to the explanations provided by Loughran & Ritter (1995) and Spiess & Affleck-Graves (1995). 

However, Loughran & Ritter (1995) argue that the market reaction of a SEO announcement is not 

negative enough. They claim that the asymmetrical information exploited by managers is not fully 

reflected in the initial negative reaction but rather, up to 5 years are required for the discrepancy to 

diminish completely. This is what Loughran & Ritter call “The Window of Opportunity” and gives rise 

to “The New Issues Puzzle”. 
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Several studies have confirmed the findings presented by Loughran & Ritter and Spiess & Affleck-

Graves, often by applying the methods in new markets or with new control variables. Worth 

mentioning are Eberhart & Siddique (2002), who examine issuers’ long-run post-issue performance 

compared to their bond yields, Burch, Nanda & Christie (2004) who test it on firms from 1930-1940 

and Teoh, Welch & Wong (1998) who test it in relation to earnings management. All studies confirm 

“The Window of Opportunity” and that it is exploited when issuing equity. Teoh et al. (1998) even 

claim that there is a relationship between earnings management and SEOs, which entails that managers 

can create their own windows of opportunity. This is in line with Loughran & Ritter (1997) who also 

examine the operational performance of issuing firms. They present evidence showing that firm’s 

operational performance is substantially better a year prior to the issue, and then decreases up to five 

years after the issue. Although they notice that a large portion of the observations are small high-

growth companies with too optimistic prospects of the future, they argue that this does not explain the 

entire relationship since issuers with low growth also have inferior performance. Andrikopoulos (2009) 

studies a sample from the UK market to find the determinants of long-run underperformance. He uses 

various measures (including Return on Assets & Net Profit Margin) and concludes that firms’ operating 

performance sharply declines immediately and continues to decline up to 3 years following a SEO. 

The study by Andrikopoulos (2009) leads over to evidence from international studies. In addition to his 

findings on operational performance, Andrikopoulus documents that issuing firms in the UK during 

1988-1998, on average, underperform non-issuing firms with -26.20%. In Germany, results supporting 

Loughran & Ritter (1995) have also been presented. Stehle et al. (2000) examine the long-run 

performance of firms that issued equity on the Frankfurt stock exchange. Their sample size includes 

584 German non-financial companies that are traded in the top segment between 1960 and 1992. They 

document a significant underperformance over three years of -6.0% and -6.2%, when abnormal returns 

are equally-weighted and value-weighted respectively. Jeanneret (2005) performs a study on the French 

market during 1984-1998. He divides his sample into two categories based on the intended use of 

proceeds which firms stated in their prospects. Although the use of proceeds is outside the scope of this 

thesis, it is worth mentioning that the study finds significant underperformance of -17.2% for firms 

motivating the SEO with new investments. Jeanneret finds no significant underperformance for firms 

that raised equity for pure capital structure purposes. However, he argues that managers with new 
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investment motives time the equity issue after a period of positive abnormal returns in order to sell 

overvalued stocks, hence corroborating the window of opportunity. 

The consistent findings presented above from numerous scholars are striking in the sense that they 

challenge the efficient market hypothesis. However, the window of opportunity has been criticized as 

well as questioned extensively and numerous authors believe that there are other explanations to the 

observed underperformance. Rather than asymmetrical information and market timing, Eckbo, Masulis 

& Norli (2000) believe that lowered risk of the issuer can explain the post-issue underperformance. 

Since a SEO implies lower leverage, the exposure to debt claimants of the firm decreases and 

consequently, lowers the firm-specific default risk and the required return on equity. Additionally, they 

suggest that as SEOs increase the liquidity of stocks, it further decreases issuer’s expected return and 

consequently, the benchmark firm or portfolio becomes less suitable for evaluating post-issue abnormal 

returns. Lastly, Eckbo et al (2000) conclude that the so called “new issues puzzle” stems from the 

method of benchmarking and its inability to adjust for firm-specific risk. Furthermore, Bessembinder & 

Zhang (2013) take a similar line of reasoning and attribute the long-run BHAR of issuing firms to 

imperfect control-firm matching. More specifically, they claim that matching on size and book-to-

market ratios does not fully explain the differences in returns. Instead, they argue that idiosyncratic 

volatility, liquidity, return momentum and capital investments also explain returns and should be 

incorporated in the matching procedure. When Bessembinder & Zhang control for these differences, 

they find that the long-run abnormal returns for issuing US firms do not differ significantly from zero 

in the 1980 to 2005 period. 

Other scholars criticizing the findings and robustness of studies using the BHAR methodology are Brav 

et al. (2000) and Mitchell & Stafford (2000). Using the calendar-time portfolio methodology, they 

argue that the post-issue underperformance is not an anomaly but rather a result from model 

misspecification and attributable to incorrect benchmarks. More specifically, they claim that using the 

BHAR method flaws the results significantly and when this is accounted for by using the CTP 

approach, the evidence of post-issue underperformance is virtually zero. Another scholar questioning 

the long-run post-issue performance and the BHAR methodology is Fama (1998). In his study, he 

suggests that long-term anomalies are extremely sensitive to the chosen methodology and the entire 

reason for the anomalies could originate from the assumptions of normal returns and the statistical 
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approaches to measure them. Fama (1998) assumes that a stock price run-up prior to the issue reflects 

higher earnings and he argues that if investors do not fully grasp that earnings will mean-revert in the 

long-run, investors will only gradually react in the long-run. Consequently, SEO firms will 

underperform, although it could simply be from earnings mean-reverting rather than a market anomaly. 

Finally, more recent literature claims that the long-run post-issue underperformance is part of a broader 

share issuance effect. Pontiff & Woodgate (2008) construct two annual measures for share issuance, 

borrowing inspiration from Stephens & Weisbach (1998) and Daniel & Titman (2006), and examine 

three types of share issuances: SEOs, stock mergers and stock repurchases. In their study, Pontiff & 

Woodgate provide evidence that their two share issuance measures are better predictors of future stock 

returns than traditional predictors such as size, book-to-market and momentum. They claim that there is 

an overall negative relation between stock issues and average returns and argue that the fact that a firm 

issues shares provides a better explanation to a firms’ long-run performance, compared to earlier 

literature. This interpretation leads to the conclusion that the long-run post-issue underperformance is 

part of a broader share issuance effect and not necessarily related to the SEO itself. 

Despite the heavy criticism from several scholars, a large number of studies present significant long-

run underperformance and the topic seems to be somewhat unsettled in the corporate finance literature. 

Table 2 below pools together the most influential findings in both the US and international studies. As 

part of the criticism and discussed above, results seem to be sensitive based on the methodology 

employed and hence, the table below clarifies which method is used. 
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Table 2: Literature on Long-run post-issue performance 

Country Study Methodology SF/CP FF3/C4 Size B2M Ind. Mom.

Holding Per. 

(years)

Sample 

Size

Sample 

Period

Equally-

weighted

Value-

weighted

US Loughran & Ritter (1995) BHAR SF x 3 3,702 1970-90 -33.0**

US Loughran & Ritter (1995) CTP FF3 5 3,702 1970-90 -0.45*** -0.34***

US Spiess & Affleck-Graves (1995) BHAR SF x x 3 1,247 1975-89 -22.8***

US Brav et al. (2000) BHAR CP x x x 5 4,526 1975-92 -27.3** -23.8**

US Brav et al. (2000) CTP FF3 5 4,526 1975-92 -0.4** -0.17

US Brav et al. (2000) CTP C4 5 4,526 1975-92 -0.28** -0.07

US Eckbo et al. (2000) BHAR SF x x 5 4,860 1963-95 -23.20 -10.60

US Eckbo et al. (2000) CTP FF3 5 4,860 1963-95 -0.12 -0.17

US Jegadeesh (2000) BHAR CP x x 5 2,992 1970-93 -34.3***

US Jegadeesh (2000) CTP FF3 5 2,992 1970-93 -0.45**

US Jegadeesh (2000) CTP C4 5 2,992 1970-93 -0.38**

US Mitchell & Stafford (2000) BHAR CP x x 3 4,911 1953-93 -10.2** -4.20

US Mitchell & Stafford (2000) CTP FF3 3 4,911 1953-93 -0.33** 0.03

UK Andrikopoulos (2009) BHAR CP x x x x 3 1,542 1988-98 -26.20***

France Jeanneret (2005) BHAR SF x x 3 114 1984-98 -28.95** -20.64**

France Jeanneret (2005) CTP FF3 3 114 1984-98 -0.75** -0.95***

Germany Stehle et al. (2000) BHAR SF x 3 584 1960-92 -6.00** -6.20**

***, ** and * denote significance at the 1%, 5% and 10% level respectively

The table summarizes some of the main findings in the area of long-run stock performance following a SEO. Two of the most often used methodologies for detecting abnormal returns 

in the studies are buy and-hold abnormal returns (BHAR ) and calendar-time portfolio abnormal returns (CTP ). For the CTP methodology, scholars generally use the Fama-French three-

factor model (FF3 ) or Carhart's (1997) four-factor model (C4 ) including momentum. For the BHAR methodology, the table also clarifies whether a control portfolio (CP ) or single 

firm (SF ) matching has been used to detect abnormal returns. Finally, the table presents holding period returns for both equally-weighted and value-weighted results where applicable.

HPR (%)Matching approach
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3 Hypotheses 

 

Hypotheses regarding the impact of SEOs on the short- and long-run stock price behavior as well 

as potential influencing factors are examined in this chapter. These hypotheses are based on 

theoretical predictions and empirical evidence given by previous research. 

 

3.1 Announcement Effect 

Taking the literature review into consideration, previous research from the US primarily discloses 

negative announcement returns surrounding a SEO announcement. The American studies have 

provided evidence of negative abnormal returns over time (e.g. Asquith & Mullins, 1986, Masulis & 

Korwar, 1986; Bayless & Chaplinsky, 1996; Heron & Lie, 2004). However, from international papers, 

the results are not as congruent. Some scholars have found negative announcement effects (e.g. Bøhren  

et al., 1997; Gajewski & Ginglinger, 2002; Gebhardt, Heiden & Daske, 2001), whereas others have 

found no, or even positive announcement effects (e.g. Kang & Stulz, 1996; Cronqvist & Nilsson, 

2005). In order to determine how the market reacts upon a SEO announcement, and given that the SEO 

was announced between 1990 and 2012 in Germany, France, the Netherlands and Belgium, we form 

the following null hypothesis: 

H0: Issuing firms do not generate abnormal returns, positive or negative, on the days surrounding the 

SEO announcement. 

H1: Issuing firms generate abnormal returns, positive or negative, on the days surrounding the SEO 

announcement. 

Although some research, including capital structure theories suggests that the announcement should 

generate abnormal returns, the above null hypothesis is required in order to test whether this is true for 

the markets examined in this thesis. 
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3.2 Long-run Post-issue Stock Performance 

As evident from previous literature of both the US and international studies regarding the long-run 

post-issue stock performance, SEO firms seem to underperform their matched benchmarks using the 

BHAR approach (e.g. Jegadeesh, 2000; Loughran & Ritter, 1995; Spiess & Affleck-Graves, 1995; 

Andrikopolous, 2009). However, the results have been questioned when applying the CTP approach. 

Some scholars argue that the CTP approach is more correct and that the underperformance diminishes 

when this methodology is applied (e.g. Brav et al., 2000; Eckbo et al., 2000). 

Yet, a large number of scholars do provide evidence of long-run post-issue underperformance and this 

makes us believe that we will find similar results, at least when applying the BHAR approach. 

However, since we apply both approaches, we can compare the results from the BHAR and CTP 

approach, which should enable an overview and allow us to conclude whether there are in fact long-run 

abnormal returns for our sample. Thus, in order to test if issuing firms underperform over 3 years after 

the SEO, we form the following hypothesis for both the BHAR and CTP approach: 

H0: Issuing firms do not generate abnormal returns, positive or negative, up to three years after the 

SEO. 

H1: Issuing firms generate abnormal returns, positive or negative, up to three years after the SEO. 

Similar to the announcement effect, previous research indicates that we should expect negative 

abnormal returns. However, the above null hypothesis is required in order to test whether this is true for 

the markets examined in this thesis. 

3.3 Independent Variables  

In addition to the abnormal returns, we also aim to examine potential variables that may display a 

relationship with the abnormal returns. The below variables are rooted in previous literature regarding 

SEO firms’ stock performance. The hypotheses below will be tested for both short- and long-run stock 

performance. 
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3.3.1 Firm Size 

In line with previous research with similar purposes of this thesis, firm size is defined by market 

capitalization. Compared to smaller firms, large firms generally experience less information 

asymmetry, which results in lower transaction costs for potential investors and more correctly valued 

shares (Stoll & Whaley, 1983). In other words, it is more difficult for larger firms to exploit windows 

of opportunity and hence, they should experience less underperformance than smaller firms, both in the 

short- and long-run. Brav et al. (2000) and Spiess & Affleck-Graves (1995) confirm this and document 

that in their studies, smaller firms perform the worst following an equity issue. Furthermore, due to 

their findings, Brav et al. (2000) argue that the significant underperformance can potentially be 

explained purely by the size-effect relating to smaller firms, rather than the equity issue itself. 

However, other studies have documented that smaller, high-growth issuing firms perform better than 

large issuing firms. Cooney & Kalay (1993) explain this by referring to the extreme growth potential of 

smaller, successful firms and the opportunity for these firms to grow substantially relative to their 

original size. Nonetheless, we argue the following: 

Hypothesis: The market capitalization of an issuing firm is positively related to the abnormal returns, 

both in the short- and long-run.  

3.3.2 Relative Size of the Issue 

Previous research has documented a negative relation between the size of the issue and the 

announcement returns (e.g. Asquith & Mullins, 1986; Masulis & Korwar, 1986; Choe, Masulis & 

Nanda 1993). These findings are in accordance with the signaling theory (e.g. Jensen & Meckling, 

1976; Leland & Pyle, 1977) since the possibility that management’s shareholdings will be diluted as 

consequence of a share issuance is increased given a larger sized issuance. As a result, investors relate 

the issuance as a negative signal. Furthermore, Gajewski & Ginglinger (2002) explain the 

underperformance owing to a larger issue size due to asymmetric information. An overvaluation of the 

shares will lead to more incentives to issue a larger amount of shares, and this larger issue has a 

negative impact in the long-run. Although previous research has focused on the issue size itself, we will 

put it in relation to the market capitalization of the issuing firm. This creates a ratio which should 

enable a suitable comparison between firms of different sizes. We argue that it is reasonable that larger 
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firms undertake larger equity issues in absolute numbers compared to smaller firms. However, these 

issues might prove smaller, when put in relation to the market capitalization. Therefore, the relative 

size might be better to depict the magnitude of an issue for a respective firm. As a larger issue, ceteris 

paribus, implies a larger relative size of the issue, the findings of previous research regarding the issue 

size should therefore be relevant for a comparison with our variable. This leads us to the following 

hypothesis: 

Hypothesis: The relative size of the issue is negatively related to the abnormal returns of issuing firms, 

both in the short- and long-run. 

3.3.3 Book-to-Market (B2M) 

B2M is a ratio that puts a firm’s book value of equity in relation to its market value of equity. Hence, if 

the ratio is lower than one, the stock is overvalued by the markets. This implies that the market 

potentially views the future of the firm as profitable, since the market value is higher than the actual 

book value. However, some studies have documented the opposite relationship, namely that low B2M 

ratios generate lower returns (e.g. Daniel & Titman, 2006; Fama & French, 1992). The results are 

explained by the simple fact that these firms are more expensive due to their high valuation. For 

announcement returns, Denis (1994) documents that the announcement returns were negative for firms 

with low B2M values, although the return decline was less severe compared to firms with high B2M 

values. Jeanneret (2005) documents similar results and explains the phenomenon by reduced agency 

costs. As growth firms face many profitable investment opportunities, managers’ incentive to over-

invest or to consume perks is reduced. In contrast, Loughran & Ritter (1995) report that a large portion 

of the issuing firms in their sample displayed low B2M ratios at the time of the issue. However, by 

including the B2M as an independent variable, Loughran & Ritter found that the long-run 

underperformance of SEO firms is consistent regardless of B2M ratio. Still, we form the following 

hypothesis: 

Hypothesis: The book-to-market is positively related to the abnormal returns of issuing firms, both in 

the short- and long-run. 
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3.3.4 Frequent Issuers 

Billett, Flannery & Garfinkel (2011) argue that the key factor determining long-run stock performance 

is how frequent a firm raises external capital, rather than if a firm raises external capital. With external 

capital, the authors refer to for instance SEOs, and debt issues. They argue that firms raising external 

capital several times significantly underperform compared to firms only raising external capital once. 

In contrast with Loughran & Ritter (1995), Billet et al. are not able to prove a significant long-run 

underperformance for firms raising external capital only once. Spiess & Affleck-Graves (1995) test 

their findings with frequent issuers compared to firms issuing equity once, but found no difference in 

the results. A potential reason for the varying results between Spiess & Affleck-Graves and Billet et al. 

could be that the latter tests all types of external financing and not only equity issues. Furthermore, 

Brav et al. (2000) argue that the negative relationship between equity issues and long-run stock 

performance can potentially be explained by firms that repeatedly require external financing in order to 

survive as they are not performing better once the capital is raised. This would imply that firms issuing 

equity several times (i.e. frequent issuers) are not able to generate sufficient internal funds (ibid). 

Although the above studies discuss the long-run stock performance, it can be applied to announcement 

returns as well. If Brav et al.’s (2000) arguments hold, a firm announcing additional SEOs could imply 

that the firm still is in a tight financial situation, despite the first SEO, which would entail negative 

reactions. Thus: 

Hypothesis: Frequent issuers are negatively related to the abnormal returns of issuing firms, both in 

the short- and long-run. 

3.3.5 Momentum 

In line with the pecking order theory, equity offerings are expected to follow a period of good stock 

performance (Myers & Majluf, 1984). The stock return momentum (i.e. stock price run-up) has been 

extensively researched in relation to announcement returns and numerous scholars have found a 

negative relationship (e.g Masulis & Korwar, 1986; Bayless & Chaplinsky, 1996; Choe et al., 1993; 

Denis, 1994). This is explained by investors’ interpretation of the pre-SEO stock return momentum as a 

proxy for the private information managers possess regarding the true value of the firm. In other words, 

the higher the return momentum, the greater is the probability that the stock is overpriced at the time of 
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the issue. De Bondt & Thaler (1985) examine the impact of pre-announcement return behavior on the 

long-run performance. Their findings are in compliance with the overreaction hypothesis, stating that 

prior ‘losers’ outperform ‘winners’ over the 3 years following to a new event fueled by marked excess 

returns in the second and third year. This leads to: 

Hypothesis: The momentum factor is positively related to the abnormal returns of issuing firms, both in 

the short- and long-run. 

3.3.6 Industry 

Asquith & Mullins (1986) as well as Masulis & Korwar (1986) detect more negative market reactions 

for industrial than for public utility firms and base these findings on the strict regulation imposed on 

public utility firms which suggests lower discretion for management to time SEOs. For the long-run 

however, Spiess & Affleck-Graves (1995) test the relationship between different industries and their 

subsequent long-run performance but they find no significant differences. However, according to 

Loughran & Ritter (1995), industry-specific differences in asymmetric information can potentially 

provide different results since managers choose to issue equity when the stock is overvalued. As an 

example, the authors use “hot” industries (e.g. the IT-industry in the late 1990s) and argue that this 

might lead to more SEOs and consequently long-run underperformance compared to other industries. 

In addition, Loughran & Ritter claim that high-tech industries might demand more capital to cover 

R&D costs, as these costs do not generate revenue during certain periods, requiring those firms to issue 

equity more frequently. Despite these arguments, we argue:   

Hypothesis: The industry is related to the abnormal returns of issuing firms in the short-run, but it is 

not related to the abnormal returns in the long-run.   
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4 Methodology 

 

The following chapter has the objective to give an understanding of the methodology employed in 

order to answer our research questions. Initially, the scientific approach and sample selection are 

discussed. Subsequently, the chapter introduces the methodologies employed to measure 

announcement returns and long-run stock performance as well as the examined variables. 

 

4.1 Scientific Approach 

The approach undertaken in this study follows previous literature and the associated approaches to the 

examination of SEO announcement effects and long-run performance. Bryman & Bell (2011) explain 

that research can follow two different approaches: 1) Deductive and 2) Inductive. The thesis will apply 

a deductive approach, that is, an approach which deduces hypotheses in compliance with former 

research results and theory in the particular research field.  In the next step, the established hypotheses 

have to be analyzed by evaluating the available data and the associated results. As a result, the 

established hypothesis can either be rejected or accepted. The research approach is illustrated in the 

following process graph. 

 
Figure 2: Scientific Approach (Bryman & Bell, 2011) 

Bryman & Bell (2011) emphasize three important criteria: 1) Reliability, 2) Replication and 3) 

Validity, which should be considered while conducting quantitative research to improve the research 

quality. Reliability concerns to what extent the analytical measures are stable and data collection 

techniques are valid, while replication deals with the extent to which the results can be replicated by 

other researchers. The validity criterion relates to the comprehensiveness of the results and conclusion. 

It can be divided into several sub-criteria: measurement, internal, external and ecological validity.  The 

measurement validity observes whether a measure does really match the research concept as well as its 

intended utilization and is hence connected to the reliability criterion. Secondly, the internal validity 
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deals with the causality of the research results, that is, it questions whether the stated relationships 

between the variables holds true. Thirdly, the external validity regards the generalization of the 

research results. It concerns if the applied sample is representative beyond the specific research 

process. Lastly, the ecological validity regards whether a study is not only technically valid but also has 

impact on institutional and individual life. 

This thesis attempts to comply with the stated three research criteria: reliability, replication and 

validity, as proficient as possible. The reliability and validity term is addressed by gathering the data 

from recognized secondary databases - Thomson One Banker, Datastream and Kenneth French. The 

databases used can be considered reliable and should contain correct information to a major extent 

given their vast use in our reference literature. Furthermore, the methodologies used to answer our 

research question follow previous literature and can therefore be assumed reliable and valid. With 

regards to the replication of the study, all observations, methodologies and train of thoughts are 

explained in the thesis as extensive as possible. Other researchers that are trying to replicate the study 

should therefore have an adequate and detailed guidance to employ a similar approach. 

4.2 Sample Selection 

To construct the sample for this thesis, we extract all seasoned equity offerings that meet a set of pre-

defined criteria from a suitable database. For this procedure, we use the Thomson One Banker 

database. The rationale for using this database stems from its accessibility, reliability and that most 

scholars seem to agree that this is one of the best databases for equity issue data. For stock market data, 

we use Thomson Reuters Datastream and for portfolio factor returns, we use Kenneth French’s 

webpage. The selection criteria for our sample are as follows: 

1. The equity is issued in Belgium, France, Germany or the Netherlands. 

2. The equity issue announcement date is between January 1, 1990 and December 31, 2012. 

The reason for choosing December 31, 2012 as end date of the sample is due to our long-run 

performance study. We aim to measure the 3-year performance following a SEO and hence, 

require 36 months of data after the issue (up to December 31, 2015). The starting date as well as 

the 4 markets included are chosen to ensure a sample of sufficient size and consequently in 

order to draw conclusions from our findings. 
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3. The equity is not issued through rights offering or private placement. 

The sample excludes rights offerings and private placements as explained in section 1.5 

“Delimitations”. 

4. There cannot be SEOs overlapping each other during 3 days surrounding the issue 

(confounding events). 

This step relates to our exclusion of confounding events. This will be explained and treated 

further in section 3.3.1 “Event Study Assumptions”. 

5. Additionally, we demand that relevant data on the issuing firms are available in both 

Thomson One Banker and Datastream. 

With regards to data availability, there exist two reasons why our sample decreased. First of all, 

some of the issuing firms lacked stock price data in Datastream, which prohibits us from 

calculating returns. However, worth mentioning is that we include all issuing firms which are 

traded to some extent and display return results close to the announcement date. This is in line 

with Campbell et al. (1997) as they explain that the exclusion of thinly traded stocks will lead to 

an overrepresentation of actively traded stocks or stocks from companies with a higher trading 

frequency. Secondly, Thomson One Banker reports SEOs with several tranches as several 

equity issues. For example, a firm with three tranches in one SEO would be reported as three 

different SEOs in the database. We treat these SEOs as one since they are undertaken at the 

same day and by the same firm. 

To illustrate the consequences of our selection criteria on sample size, Figure 3 reports the selection 

procedure. It reveals that the application of our data filters results in a final sample of 632 SEOs. 
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Figure 3: Stepwise selection procedure for SEO sample 

4.3 Return Calculation 

Before the explanation of the two studies - announcement effect and long-run stock performance 

respectively – is commenced, the calculation of the returns throughout the thesis has to be mentioned. 

Thomson Reuters’ Datastream is capable of providing the total return index of the chosen event 

companies. As a result, the extracted prices are already adjusted for stock price impacting events like 

dividends and stock splits. However, the individual returns have still to be calculated. For this purpose, 

we have the possibility to choose between two return calculation options: 1) Arithmetic and 2) 

Logarithmic returns (Campbell et al., 1997). This thesis will deploy logarithmic returns throughout the 

whole analysis process since Campbell et al. (1997) express that an advantage of logarithmic over 

arithmetic returns is that the application will imply a more normally distributed dataset. 

4.3.1 Equally- vs. Value-weighted Returns 

As this study is focused on abnormal returns, both at the time of the SEO announcement and the 

following long-run returns, we believe that it is valuable to briefly discuss different weighting schemes 

than can be used when calculating abnormal returns. The two most commonly used approaches are 

equally- and value-weighted returns. Previous literature on SEOs does not feature a uniform application 

of one of these approaches. There are studies applying only the equally-weighted approach (e.g. 

Andrikopoulos, 2009; Jegadeesh, 2000), while others apply both (e.g. Brav et al., 2000; Eckbo et al., 

8,374 

4,189 

2,839 

1,063 975 
632 

0

1,000

2,000

3,000

4,000

5,000

6,000

7,000

8,000

9,000

1. All SEOs in

DE, NL, BE,

FR

2. Issued

During 1990-

2012

3. Exclude

Rights

Offerings

4. Exclude

Private

Placements

5. Exclude

Confounding

Events

6. Relevant

Data Available

N
u
m

b
er

 o
f 

S
E

O
s 



 37 

2000) to arrive at their respective conclusions. For the purpose of this thesis, both approaches will be 

used in both the event study and long-run performance study since they feature different characteristics. 

The equally-weighted approach places the same weight on any firm within the sample, treating them as 

equally important. This will lead to an overrepresentation of smaller firms. The value-weighted 

approach, on the other hand, assigns relative weights, usually based on market value, to the firms in the 

portfolio. Hence, the approach is more interesting and representative from an economical perspective 

as it depicts the behavior of large companies. Furthermore, a value-weighted approach represents the 

performance of an average investor more accurately, as investing in and consequently owning stock in 

accordance to their market value is more feasible. We believe that utilizing both approaches will enable 

a more detailed analysis and at the same time, it can also be deemed as a way to implement a 

robustness check. 

4.4 Measuring the Impact of SEO Announcement Effects 

Since one part of this thesis aims to determine and evaluate the announcement effects of SEOs, it is 

important to identify a suitable way to measure these effects. We will use an event study based on stock 

market data to determine announcement effects (Eckbo et al., 2007). The strongest argument for 

conducting an event study in this thesis is that the purpose is to determine the financial impact of an 

event which is easily observable, namely the public announcement of an equity issue. Our choice of 

method is also justified since all our main reference studies apply the method. 

The first approach to evaluate the impact of an event on a firm’s stock price is by examining the effect 

surrounding the actual announcement date. Short-term event studies focus on the pace of incorporation 

of the new information in the stock price. Brown & Warner (1980) demonstrate that the specific focus 

on an event type, while adjusting for overall market movements and each firm’s individual fluctuations, 

will allow the researcher to estimate the magnitude and significance of said event. The main advantage 

of the event study methodology is the possibility to aggregate event returns of firm-specific and time-

independent results from various firms which undergo a uniform event. The event study framework 

was first introduced by Ball & Brown (1968) and Fama, Fisher, Jensen & Roll (1969). Following these 

publications, the basic framework of an event study has not changed to a high degree. Nevertheless, 

Campbell et al. (1997) as well as MacKinley (1997) among others agree that an event study cannot be 
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conducted in one explicit way, but rather, the approach can differ depending on the event and data 

given. However, these scholars identify several steps which every event study should undertake to 

realize a general flow of analysis and to optimize the results. The research design in this thesis relies 

upon these suggestions and is as follows: 

- Event definition 

- Event and estimation window definition 

- Sample selection (discussed above in section 4.2 “Sample Selection”) 

- Calculation of normal returns 

- Calculation of abnormal returns 

- Statistical Testing 

4.4.1 Event Study Assumptions 

Before taking a closer look at the aforementioned steps, the main assumptions regarding event studies 

are briefly discussed. McWilliams & Siegel (1997) point out that every event study relies on three 

major assumptions: 1) Market efficiency, 2) the Event is unanticipated and 3) No cofounding events 

exist throughout the event period. 

Market efficiency builds the base of every event study. Given the semi-strong market efficiency 

assumption, a market is expected to immediately incorporate and reflect all relevant public information 

in the security price. Hence, an event must display new information to the market and impact stock 

price movements. The fact that relevant events need to display new information also connects to the 

second assumption of an event being unanticipated. This is important since an anticipated event will 

display price movements prior to the actual event announcement as informed traders will act according 

to the released information. With regard to SEOs, investors might realize that a company is in need of 

new capital, owing to for example bad earnings announcements or new investment potential. However, 

the actual date the capital will be raised is unlikely to be anticipated, as well as every company has the 

possibility to raise capital by other means than new equity. Besides, previous research examined SEOs 

in event studies quite extensively (e.g. Asquith & Mullins, 1986; Dierkens, 1991; Heron & Lie, 2004; 

Masulis & Korwar, 1986). Thus, a seasoned equity offering should meet the assumption of being 

unanticipated, and consequently also displays new information to the market. 
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The last assumption regards confounding events during the event period. The hazard with confounding 

events, sometimes referred to as event clustering, has been emphasized by several scholars (e.g. 

MacKinlay, 1997; McWilliams & Siegel, 1997). As McWilliams & Siegel (1997) explain, an event 

study serves the purpose to isolate the impact of an event (e.g. SEO announcement) on the stock price. 

An aggregation of all event companies over the time period is without concern as long as the event 

windows do not overlap. However, overlapping event windows pose a threat to the results as it can be 

assumed that coexistent events will affect the respective stock price of the other firm. To account for 

confounding events with overlapping event windows, issuing firms in the same country and within the 

same or similar industries were excluded from the sample. However, to retain a sufficient sample size, 

we chose to keep firms with overlapping event windows in the sample as long as the SEOs were 

undertaken in different countries or completely different industries. We consider it reasonable to 

assume that the simultaneous decision from firms in different countries and/or within completely 

different industries to issue equity will have little influence on each other’s stock price developments. 

4.4.2 Event Definition 

The first step in an event study is to define an event of interest. The purpose of the event study in this 

thesis is to examine the effect on issuers’ stock price following the release of information about a SEO. 

More specifically, we will focus our analysis on announced seasoned equity cash offerings 

underwritten by third parties in the Belgian, French, German and Dutch market over the time period 

between 1
st
 January 1990 and 31

st
 December 2012. 

In our reference literature, different examples have been reported with regards to the date the 

information is made public. Some have used the date of the board meeting when it was agreed to issue 

equity (e.g. Cooney et al., 2003), whereas others have used newspaper publications, for example the 

Wall Street Journal in the US, to define the date of announcement (e.g. Asquith & Mullins, 1986; 

Masulis & Korwar, 1986). Since extensive databases did not exist at the time, scholars used the date of 

the press release in publications. Both sides argue for their case, meaning that both approaches fulfil the 

purpose of identifying when the information was made public. However, the majority of our reference 

literature uses the public announcement, rather than the date of the board meeting. Since the 

introduction of extensive databases, it is now easy to extract the date when the equity was made public 
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and hence, will be applied in our thesis. The original date extracted from Thomson One Banker, which 

is defined as the “date when the offer is first publicly announced or rumored” (Thomson One Banker, 

2016), is used as announcement date throughout the thesis. 

4.4.3 Event and Estimation Window 

The second step is the definition of an event and estimation window. An event study timeline is usually 

divided in two time periods consisting of a period prior to the event (estimation window) and the event 

period: 

 

Figure 4: Event and Estimation Window 

The event window is considered as the period of main interest and should reflect the stock price effect 

of the SEO announcement. The actual announcement date, in our case the original date obtained from 

Thomson One Banker, is referred to as ‘Day 0’ in general. Commonly, the event window is extended to 

several days surrounding ‘Day 0’ to completely capture the impact of the announcement. This is due to 

the fact that an announcement might occur after the stock market closed and hence cannot be illustrated 

in the stock price on the announcement day itself. Furthermore, information regarding the event might 

have leaked prior to the event, or alternatively, insiders who are aware of the issue might trade on their 

information (MacKinlay, 1997). However, increasing the event window length displays a trade-off as 

the possibility of introducing noise to the estimation exists.  

The thesis will employ a 3-day event window [-1; 1] ranging from the trading day prior to the trading 

day after the actual announcement date. This is, on the one hand, due to the fact that we want to 

account for near-term spillover effects. On the other hand, we thereby act in accordance with the main 

reference literature which has also applied 2-day or 3-day event windows (e.g. Asquith & Mullins, 

1986; Bayless & Chaplinsky, 1996; Masulis & Korwar, 1986). While, the main period of interest is the 

event window [-1; +1], the window between the estimation period and the pre-event period [-10; +10] 

as well as a 5-day window [-2; +2] will be examined and consequently displayed. This has the 
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objective to demonstrate characteristics of the AAR and CAAR development, and hence should also 

enable us to indicate if a potential market anticipation of the SEO announcements occurs. 

Moreover, a suitable estimation window has to be applied to be able to calculate the normal returns 

according to the returns realized before the event announcement. Hence, the estimation window 

includes the historical data prior to the event which is used to predict normal returns. These normal 

returns are expected to have been realized without the examined event’s occurrence. Regarding the 

length of the estimation window, no rule-of-thumb exists. Scholars use different estimation windows 

according to their preference and data fit, but Benninga (2008) demonstrates that a minimum of 126 

trading days should be used in a SEO context. Collectively, scholars (e.g. Mikkelson & Partch, 1986, 

Slovin et al., 1994) agree that the estimation window should be of suitable length to balance out 

possible volatile stock developments due to anomalous trading behavior, and hence it is possible to 

estimate normal returns on a reliable base. In this thesis, an estimation window consisting of 190 

trading days [-200; -11] is implemented. Thereby, the thesis adopts a window in accordance with 

previous research (e.g. Asquith & Mullins, 1986; Heron & Lie, 2004). 

Given this selection of event and estimation window, we incorporate a buffer of 9 trading days between 

the end of the estimation window and the start of the event window. Thereby, we assure that the 

windows are not overlapping and hence, avoid a bias in the parameter estimation of the normal returns. 

An inclusion of the event window will impact and falsify the normal return estimation because an 

overlap will lead to estimated normal return parameters which are affected by the event and the event’s 

implications on the return (MacKinlay, 1997). 

4.4.4 Calculation of Normal Returns 

The impact of the SEO announcement can be assessed by comparing the actual return surrounding the 

announcement with some sort of “normal” return. In most event studies, the abnormal return is the 

difference observed between these two returns over the length of the event window. The normal returns 

are considered the returns which are expected to have been realized given the event would have not 

occurred (MacKinlay, 1997). The literature specifies several possibilities to determine normal returns. 

MacKinley (1997) and Campbell et al. (1997) group the prediction models in two main groups: 1) 

Economic and 2) Statistical models. 
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Figure 5: Models to predict normal returns 

Campbell et al. (1997) highlights two statistical models in particular: the constant-mean-return model 

and the market model (part of factor models in illustration above). The constant mean return model 

assumes a constant normal return during the length of the event window, whereas the market model 

uses the market return which varies from day to day. The market model assumes a linear relationship 

between the stock and market returns (Campbell et al., 1997). Although economic models have been 

argued to be more advanced, Brown & Warner (1985) have demonstrated that simpler models such as 

the market model provide equally good results given the concurrently introduced complexity of the 

economic models. 

In this thesis, we will apply the market model, primarily due to the fact that the majority of our 

reference literature applies the market model (e.g. Asquith & Mullins, 1986; Bayless & Chaplinsky, 

1996; Heron & Lie, 2004; Gajewski & Ginglinger, 2002; Gebhardt et al., 200; Masulis & Korwar, 

1986). Furthermore, Armitage (1995) and Brown & Warner (1985) argue that the main advantage of 

the market model is its consideration of market movements and the individual stock’s risk into the 

normal return estimation. Besides, constant mean models are dismissed as Binder (1998) and Campbell 

et al. (1997) show that they introduce higher variances and thereby reduce the explanatory power. 

The market model, as briefly touched upon above, assumes a linear relationship between the individual 

stock return and the market portfolio. Therefore, it is possible to extract a stock’s individual return 

dependency to the overall market movements. 

𝐸(𝑟𝑖,𝑡) = 𝛼𝑖 +  𝛽𝑖 ∗ 𝑟𝑚,𝑡 + 𝜖𝑖,𝑡     (1) 

with 𝐸(𝜖𝑖,𝑡) = 0 and 𝑉𝐴𝑅(𝜖𝑖,𝑡) =  𝜎𝜖,𝑖
2  

Models to predict normal returns 

Economic Models Statistical Models 

Factor Models Constant Mean Return Model 
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where 𝐸(𝑟𝑖,𝑡) is the expected return for company i on day t and 𝑟𝑚,𝑡 is the market portfolio return on the 

same day. 𝛽𝑖 reflects each company return’s sensitivity to the index movements, while 𝛼𝑖 is the 

proportion of the company return that is not affected by the market. 𝜖𝑖,𝑡 is the error term. 

Correspondingly, the two company-specific parameters αi and βi can be retrieved by the means of an 

OLS regression utilizing the estimation window [-200;-11] returns of the given company stock returns 

and chosen index returns. 

In order to predict the parameters for the estimation of the normal return, the choice of an index as 

proxy for the market portfolio return has to be chosen. Since returns are calculated throughout the 

thesis by using adjusted total return data, the chosen index should correspond to this form. 

Additionally, scholars suggest the use of broad-based and value-weighted indices, which are able to 

reflect the event companies represented in the data sample, as benchmark (e.g. Bartholdy et al., 2007; 

Benninga, 2008; MacKinlay, 1997). 

Since our thesis examines four different markets, we have two options when choosing an benchmark 

index for our normal returns. We could either choose an overall index which comprises all four 

markets, or we could choose domestic indices for each specific market. The decision on which of the 

two alternatives is better and more feasible can be made from a simple regression when comparing the 

R
2
, that is, how well the stock returns are explained by their corresponding matched index returns. In 

our regressions, we used the MSCI Europe Index as an overall index, which includes all four markets 

(and additional European markets). For domestic indices, we used CAC All-Tradable (France), CDAX 

(Germany), AEX All-Share (Netherlands) and MSCI Belgium. All five indices fit the prerequisites of 

obtaining the returns also in a total return basis and being value-weighted as well as broad-based. 

The results of this regression display that the application of the respective domestic indices accounts 

for an average R
2
 of 24.4 % given equal weights, while the European index only accounts for 13.13 %. 

Since the domestic indices provide a higher R
2
, they consequently display a higher statistical 

explanatory power. Therefore, the respective domestic indices will be used in the further procedure to 

predict the regression parameters for the market model. 
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Lagged Beta Approach 

As a last obstacle before calculating the normal returns, the issue raised by Scholes & Williams (1977) 

regarding non-synchronous trading is addressed. Their paper explains that measured daily returns may 

be different from the actual achieved returns for thinly traded securities. Datastream is dispensing the 

closing prices on every day. Since stocks within the event sample trade infrequently in comparison, the 

daily closing prices can refer to trades which might not have occurred close to the actual stock market 

closing. This introduces a potential bias and inconsistency in the regressed return parameters for the 

individual securities and can hence alter the market model parameters (Bartholdy et al., 2007). 

However, the lagged beta approach should account for this potential bias (Scholes & Williams, 1977). 

Corresponding with their procedure and to derive the company-specific model parameters αi and βi, this 

thesis will not only perform an OLS regression of the daily estimation window returns with the 

particular index returns on the given day. To account for the potential bias introduced by a SEO 

company that might not be traded actively, we will also perform an OLS regression of the day t stock 

returns with the day t-1 as well as the day t+1 index returns.  

The OLS regression for the one day lagging market return is as follows: 

(
𝑟𝑖;𝑡−1

...
𝑟𝑖;𝑡−190

) = 𝛼𝑖;𝑡
+  (

1...
1
)  +  𝛽𝑖;𝑡

+ (

𝑟𝑚;𝑡
...

𝑟(𝑚;𝑡−189)
) +  (

𝜖𝑖;𝑡
...

𝜖𝑖;𝑡−190
)      (2) 

While the one for the one day leading market return is as follows: 

(
𝑟𝑖;𝑡

...
𝑟𝑖;𝑡−189

) = 𝛼𝑖;𝑡
−  (

1...
1
)  +  𝛽𝑖;𝑡

− (

𝑟𝑚;𝑡−1
...

𝑟(𝑚;𝑡−190)
) +  (

𝜖𝑖;𝑡
...

𝜖𝑖;𝑡−189
)   (3) 

Where 𝛽𝑖;𝑡
+  and 𝛽𝑖;𝑡

−  reflect the sensitivity of the company return to the market return on the 

previous/following day and 𝛼𝑖;𝑡
+   and 𝛼𝑖;𝑡

−  are the return proportions that are unaffected by the 

lagging/leading market return. 

For the calculation of the adjusted beta, the rolling autocorrelation also has to be calculated: 

(
𝑟𝑚;𝑡

...
𝑟𝑚;𝑡−189

) = 𝜌𝑀 (

𝑟𝑚;𝑡−1
...

𝑟(𝑚;𝑡−190)
) +  (

𝜖𝑖;𝑡
...

𝜖𝑖;𝑡−190,
)       (4) 
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where  𝜌𝑀 defines the autocorrelation coefficient of the corresponding index portfolio. 

Given all the above, the lagged beta and consequently the lagged alpha for each security in our sample 

can be determined as follows: 

𝛽𝑖
𝑎𝑑𝑗

=
𝛽𝐼

++ 𝛽𝑖
−+𝛽𝑖

1+2∗𝜌𝑀
            (5) 

and 

𝛼𝑖
𝑎𝑑𝑗

=
1

𝑁
∑ 𝜇𝑖

𝑁
𝑖=1 − 𝛽𝑖

𝑎𝑑𝑗
∗

1

𝑁
∑ 𝜇𝑚

𝑁
𝑖=1     (6) 

where 𝛽𝑖
𝑎𝑑𝑗

 and 𝛼𝑖
𝑎𝑑𝑗

 are the adjusted lagged estimation parameters respectively. 

4.4.5 Calculation of Abnormal Returns 

The previous steps are necessary to determine the abnormal returns (AR) which are ultimately analyzed 

in an event study. The abnormal return can be considered as the residual of the OLS market model 

regression considering the implemented lagged beta approach. The abnormal return for each firm i on 

day t on the basis of the market model is therefore defined as follows: 

𝐴𝑅𝑖,𝑡 = 𝑟𝑖,𝑡 −  𝛼𝑖
𝑎𝑑𝑗

 −  𝛽𝑖
𝑎𝑑𝑗

∗ 𝑟𝑚,𝑡             (7) 

where 𝑟𝑖,𝑡 is the return of event company i on day t and 𝑟𝑚,𝑡 is the corresponding return on day t for the 

respective index. The parameters 𝛼𝑖
𝑎𝑑𝑗

 and  𝛽𝑖
𝑎𝑑𝑗

 are calculated by applying the lagged beta approach. 

To be able to examine the event returns and further draw conclusions from the results, the calculated 

abnormal returns have to be aggregated both over time and for all securities. The single daily abnormal 

returns are aggregated for each day to receive the average abnormal return (AAR): 

𝐴𝐴𝑅𝑡 =
1

𝑁
∗  ∑ 𝐴𝑅𝑖,𝑡

𝑁
𝑖=1  or  𝐴𝐴𝑅𝑡 = ∑ 𝑤𝑖 ∗ 𝐴𝑅𝑖,𝑡

𝑁
𝑖=1         (8) 

for the equally-weighted and value weighted approach respectively, where 𝑤𝑖 denotes the weight for 

each company i according to the market capitalization five days prior to the actual announcement 

divided by the total of all event company’s market values. 
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Contrary to the AAR, the single abnormal returns can be aggregated over a certain period [t1;t2] to 

receive the cumulative abnormal return (CAR) for each individual stock i: 

𝐶𝐴𝑅𝑖(𝑡1, 𝑡2) =  ∑ 𝐴𝑅𝑖,𝑡
𝑡2
𝑡=𝑡1

           (9) 

The most important aggregation for the upcoming analysis, however, is the aggregation throughout a 

specified period and across all event companies to get the cumulative average abnormal return 

(CAAR). CAAR can be calculated by aggregating the AARs for the respective period or by taking the 

average of the CARs given the specified period [t1, t2]: 

𝐶𝐴𝐴𝑅(𝑡1, 𝑡2) =  ∑ 𝐴𝐴𝑅𝑡
𝑡2
𝑡=𝑡1

         (10) 

and 

𝐶𝐴𝐴𝑅(𝑡1, 𝑡2) =
1

𝑁
 ∑ 𝐶𝐴𝑅𝑖(𝑡1, 𝑡2)𝑁

𝑖=1     or    𝐶𝐴𝐴𝑅(𝑡1, 𝑡2) = ∑ 𝑤𝑖 ∗ 𝐶𝐴𝑅𝑖(𝑡1, 𝑡2)𝑁
𝑖=1         (11) 

for the equally- and value-weighted approach respectively, with the sum of 𝑤𝑖 equaling 1. 

4.4.6 Statistical Testing 

In order to test the statistical significance of the examined abnormal returns, the literature offers several 

statistical test procedures to choose from. The procedures can be divided in two major groups: 1) 

Parametric and 2) Non-parametric tests (e.g. Ahern, 2009; Campbell et al. 1997; MacKinlay, 1997). 

Fama (1976) and Brown & Warner (1985) demonstrate that daily returns usually display fat-tails and 

hence do not follow the in the parametric tests’ assumed normal distribution. Therefore, non-parametric 

tests serve as a robustness check in conjunction with the parametric tests since non-parametric tests do 

not follow the normal distribution assumption (e.g. Campbell et al., 1997; Kothari & Warner, 2007). 

Furthermore, parametric tests can fail to account for cross-sectional correlation of abnormal returns and 

event-induced volatility. Particularly, event-induced volatility issues are emphasized by several 

scholars (e.g. Campbell & Weasley, 1993; Kothari & Warner, 2007; MacKinlay, 1997) as these can 

potentially impact event study results. By applying a non-parametric test, these issues should be 

minimized (Corrado, 1989). 
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Parametric Test 

Ahern (2009) declares the student’s t-test (henceforth t-test) and the standardized t-test as leading 

parametric tests used in event studies. The standardized t-test is not dealing with its presented goal of 

overcoming event-induced volatility problems, and hence discloses little difference to the t-test. 

Therefore, this thesis will apply the t-test. This decision is further encouraged thanks to the t-test’s 

simplicity to set up, and additionally, previous literature highlights the common use, while still 

implying adequate statistical power (e.g. Ahern, 2009; Brown & Warner, 1985; Kliger & Gurevich, 

2014). Hence, the t-test enjoys a high level of acceptance among event study scholars. 

The t-test for the AAR is as follows: 

𝑇 =
𝐴𝐴𝑅𝑡

𝜎(𝐴𝐴𝑅𝑡)
       (12) 

with the following for the equally-weighted and the value-weighted returns respectively 

𝜎(𝐴𝐴𝑅𝑡) = √
1

𝑁
∑ (𝐴𝑅𝑖,𝑡 − 𝐴𝐴𝑅𝑖,𝑡)

2𝑁
𝑖=1     and    𝜎 (𝐴𝐴𝑅𝑡) = √

∑ 𝑤𝑖 ∗ (𝐴𝑅𝑖,𝑡−𝐴𝐴𝑅𝑖,𝑡)
2𝑁

𝑖=1

(𝑁−1)∗∑ 𝑤𝑖
𝑁
𝑖=1

𝑁

 (13) 

where 𝑤𝑖 refers to the respective weight for company i, which in total have to sum up to 1. 

The t-test for CAAR relies on the t-test used by Kliger & Gurevich (2014): 

𝑇 =
𝐶𝐴𝐴𝑅(𝑡1,𝑡2)

𝜎(𝐶𝐴𝐴𝑅(𝑡1,𝑡2))
∗  √𝑁     (14) 

with 

𝜎 (𝐶𝐴𝐴𝑅) =  √∑ (
1

𝑛−1
𝑁
𝑖=1  ∗ ∑ (𝐴𝑅𝑖;𝑡−

(∑ 𝐴𝑅𝑖;𝑡)90
𝑡=11

𝑛
)90

𝑡=11

𝑁
∗ (𝑡 − 𝑠 + 1)    (15) 

for the equally-weighted returns and the following for the value-weighted returns. 

𝜎 (𝐶𝐴𝐴𝑅) = √
∑ 𝑤𝑖 ∗ (𝐶𝐴𝑅𝑖(𝑡1,𝑡2)−𝐶𝐴𝐴𝑅𝑡(𝑡1,𝑡2))2𝑁

𝑖=1

(𝑁−1)∗∑ 𝑤𝑖
𝑁
𝑖=1

𝑁

       (16) 

where 𝑠 equals the starting day of the period of interest [-1], 𝑡 equals the day within the event period on 

which the variance needs to be calculated. Furthermore, 𝑁 equals the number of event companies, and 

𝑛 equals the number of days over which the variance is calculated in the estimation window. Again, the 

sum of 𝑤𝑖 has to be 1. 
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Non-parametric Test 

Ahern (2009) names the rank and the sign test as the most commonly used non-parametric tests in 

event studies. The non-parametric test, which will be used in conjunction with the t-test to serve as a 

robustness check, is Corrado’s (1989) rank test. By conducting the rank test, cross-sectional 

correlation, event-induced volatility and non-normally distributed data issues should be accounted for. 

Although this could be achieved via a sign test as well, this thesis will conduct the rank test based on its 

straightforward application. Furthermore, Corrado & Zivney (1992) consider the rank test to generally 

perform superiorly than the sign test. 

When conducting the rank test, the abnormal returns of each event firm in estimation and event period 

are transformed into a rank, assigning rank 1 to the smallest abnormal return. Thereby, we form a 

uniform distribution of the returns which can be used to compare ranks within the event and the 

estimation window (Corrado & Zivney, 1992). The null hypothesis tests if the expected rank equals the 

actual rank on the examined day. 

The rank test for the AAR analysis is as follows: 

𝑇𝐶𝑜𝑟𝑟𝑎𝑑𝑜 =
1

𝑁
∑ (𝑁

𝑖=1 𝐾𝑖,𝑡−
𝑇2+1

2
)

𝜎(𝐾𝑡)
     (17) 

with 

𝜎(𝐾𝑡) = √1

𝑇
∑ (

1

𝑁
∑ (𝐾𝑖,𝑡 −

𝑇+1

2
)𝑁

𝑖=1 )
2

𝑇2
𝑡=𝑇0+1     (18) 

where 𝑇 = 𝑇2 − 𝑇0 is the length of estimation and event period combined since 𝑇2 is the end of the 

event period [+1] and 𝑇0 is the starting day of the estimation period [-200]. 𝐾𝑖,𝑡 is the rank of the 

abnormal return of company i over the estimation and event period. 

Corrado’s initial rank test was applied for single day testing, therefore Campbell & Weasley (1993) 

introduced a method to apply the rank test for the CAAR over multiple-day windows. They suggest to 

simply accumulate the above stated numerator and denominator for the 𝑇𝐶𝑜𝑟𝑟𝑎𝑑𝑜 over the required 

days, and as a result deduce the 𝑇𝐶𝑜𝑟𝑟𝑎𝑑𝑜 for a multiple-day CAAR analysis: 

𝑇𝐶𝑜𝑟𝑟𝑎𝑑𝑜,𝐶𝐴𝐴𝑅 =
∑

1

𝑁
∑ (𝑁

𝑖=1 𝐾𝑖,𝑡−
𝑇2+1

2
)3

𝑡=𝑇1

√∑ 𝜎2(𝐾𝑡)3
𝑡=𝑇1

        (19) 
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where 𝑇1 equals the beginning of the event period (day -1). 

4.5 Measuring the Long-run Post-issue Stock Performance  

So far, we have discussed the methodology and approach used to examine the announcement effects of 

SEOs. The other main part of this thesis is to evaluate the long-run stock performance after the equity 

has been issued. Similar to event studies, there are several ways to serve the purpose of measuring the 

long-run performance following a SEO. As explained briefly in the literature review, the two most 

commonly applied approaches are: 1) the Buy-and-Hold Abnormal Return (BHAR) and 2) the 

Calendar-Time Portfolio (CTP) approach (e.g. Eckbo et al., 2000; Loughran & Ritter, 1995; Mitchell & 

Stafford, 2000). Both approaches try to measure the event-related long-term abnormal performance, 

which according to the efficient market hypothesis should be zero. Both methods have received 

criticism, which will be outlined in section 3.4.4 “Criticism of the Long-run Approaches”, resulting in 

proponents supporting both methods. For the purpose of this thesis, we apply both methods. This will 

minimize the risk of conclusions based on a criticized method. Furthermore, by including both, we can 

compare the results, discuss differences and ultimately, provide a comprehensive overview. This 

section will firstly define our estimation period for both BHAR and CTP, in which abnormal returns 

are calculated. Subsequently, we will describe the two methods in greater detail. 

4.5.1 Estimation Period 

In previous literature (e.g. Barber & Lyon, 1997; Jegadeesh & Karceski, 2009; Loughran & Ritter, 

1995; Mitchell & Stafford, 2000; Spiess & Affleck-Graves, 1995) a long-run estimation window 

between 1 and 5 years has been chosen, while a 3 or 5 year window appears to be the predominant 

choice. According to this and to data availability, we will examine the performance up to 3 years after 

the SEO announcement. As our starting day for the long-run abnormal returns, we use the date 10 days 

after the announcement. Thereby, we assure that the potential market reaction, which can be attributed 

to the event, is not included in the long-run analysis. Given the long horizon of this analysis, the data 

examined will rely on monthly data (e.g. Ritter, 1991; Kothari & Warner, 2007) in contrast to daily 

returns for the event study. The below figure illustrates the timeline of our studies. 
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Figure 6: Estimation Period for the short- and long-run study 

4.5.2 Buy-and-Hold Abnormal Return 

The first approach to be described is the BHAR. It is described as the “average multiyear return from a 

strategy of investing in all firms that complete an event and selling at the end of a pre-specified holding 

period versus a comparable strategy using otherwise similar non-event firms” (Mitchell & Stafford, 

2000; page 296). The approach is said to be capable of depicting discrete investor behavior (Ang & 

Zhang, 2015; Loughran & Ritter, 2000). Hence, the calculation will rely on a comparison of the return 

development of the event companies and the matched counterparts. The BHAR approach considers 

company returns which occurred at a certain time after an actual SEO announcement, and therefore 

collects returns from different points in time, which is illustrated below. 

 

Figure 7: Event-time buy-and-hold abnormal return calculation 

The BHAR for company i is calculated in the following way: 

𝐵𝐻𝐴𝑅𝑖;(𝑡,𝑇) = ∏ (1 + 𝑟𝑖;𝑡) − ∏ (1 + 𝑟𝑚𝑖;𝑡)𝑇
𝑡=1

𝑇
𝑡=1        (20) 

where 𝑟𝑖;𝑡 is the monthly return of our event company in month t, and 𝑟𝑚𝑖;𝑡 is the monthly return of a 

matched benchmark investment, which displays similarities to the respective event company. 

If a company is delisted over the examined three year period, the return of the matched investment 

benchmark is adopted for the delisted company, and hence a BHAR of 0 from the month following the 

delisting is assumed and the BHAR prior to the delisting is stated after 3 years. 
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The equally-weighted average for the BHAR over all companies is the aggregated BHARs for all 

companies over the specified period divided by the number of companies N: 

𝐴𝐵𝐻𝐴𝑅𝑡,𝑇 =
1

𝑁
∑ 𝐵𝐻𝐴𝑅𝑖;(𝑡,𝑇)

𝑁
𝑖=1       (21) 

and for the value-weighted approach it is as follows, given the sum of 𝑤𝑖 is 1: 

𝐴𝐵𝐻𝐴𝑅𝑡,𝑇 = ∑ 𝑤𝑖 ∗ 𝐵𝐻𝐴𝑅𝑖;(𝑡,𝑇)
𝑁
𝑖=1         (22) 

Matching procedure 

In order to calculate the BHAR of each event company, the respective companies have to be matched 

to a corresponding fit. The assumption is that these matched benchmarks simulate returns of the event 

firms, should the event have never occurred. The first decision to make is if the match should rely on a 

reference portfolio or a single firm. 

 

Figure 8: Benchmark options for the BHAR approach 

Many scholars agree that the benchmark choice is crucial as long-term abnormal returns feature an 

ample sensitivity to this benchmark (Barber & Lyon, 1997; Ikenberry, Lakonishok & Vermaelen, 1995; 

Kothari & Warner, 1997; Lyon, Barber & Tsai, 1999). We will use the single firm benchmark approach 

as it appears to be the most commonly used approach in our reference studies (e.g. Eckbo et al., 2000; 

Jeanneret, 2005; Loughran & Ritter, 1995). Furthermore, Barber & Lyon (1997) stress that matching 

with a single firm will mitigate the so-called new issue, rebalancing and skewness bias in contrast to a 

reference portfolio match. The new-issue bias occurs since it is assumed that firms constituting the 

reference portfolio typically include newly traded firms compared to event companies that are traded 

for a long time already. The rebalancing bias is also characteristicly for a portfolio match since the 

reference portfolio returns are typically calculated using periodic rebalancing, while event firm returns 

are calculated without rebalancing. Lastly, the skewness bias refers to the characteristic that long-run 

Buy-and-Hold Approach Benchmark 

Reference Portfolio Benchmark Single Firm Benchmark 
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abnormal returns tend to be positively skewed. This bias is further mitigated with an increasing sample 

size (Kothari & Warner, 2007). 

Furthermore, the matching company has to be chosen given certain characteristics that are shared with 

the event company and which also affect a company’s performance. As displayed in chapter 2 

“Literature Review”, the commonly used matching criteria are size, book-to-market, industry, 

momentum and combinations thereof. For this thesis, we rely on the size criteria in terms of the 

individual market capitalization as sole matching characteristic. Our choice of utilizing only size as 

matching criterion is based on the several aspects. For instance, Spiess & Affleck-Graves (1995) 

demonstrate that the introduction of industry as a further matching criterion does not led to 

significantly different results over a size only match. Loughran & Ritter (1995) evince further reasons 

to not include industry as a matching criterion, for instance the low number of publicly traded 

companies within each industry will lead to the same company being matched more frequently. Lastly, 

the time at hand and scope of the thesis has also led us to follow the example of Loughran & Ritter 

(1995) in solely relying on size.  

Besides the mentioned size criteria, a company has to feature further characteristics to become an event 

company’s match. Firstly, the matched company is required to not have issued equity itself within 3 

years prior and after the announcement date of our event company. This ensures that we actually 

compare returns of an event and non-event company. Hence, event companies are allowed to be used as 

matching companies as long as the equity issuance does not take place within the described six year 

window. Secondly, a company is allowed to be a match for several event companies, if necessary. 

Thirdly, the matched company is required to have been traded on a stock exchange within the 

respective country. Moreover, the matched company should have been traded on said stock exchange 

for at least the first month following the equity issuance. Lastly, the matching company, while being 

traded on the respective stock exchange, still has to be located in a similar market than our four 

markets, which excludes companies from outside the EU zone. 

To find the matching firms, all companies that are currently and have ever been traded between 1990 

and 2012, on the aforementioned four stock exchanges, are extracted from Datastream. Thus, we are 

relying with 420 possible matches for Belgium, 1745 for France, 1933 for Germany and 328 for the 
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Netherlands. The potential country-specific matching companies are ranked by their market 

capitalization in each calendar month. The firm which has the closest market capitalization at the end 

of the announcement month, that is also higher than the SEO firm’s market capitalization 5 days prior 

to the announcement, is chosen as the corresponding match. 

Statistical Testing 

Statistical testing for the BHAR analysis is in accordance with the explanations given in the statistical 

testing section of the event study. However, only a modification of the common t-test, the skewness-

adjusted t-test (Johnson, 1978), will be applied to test for statistical significance in the long-run. The 

skewness-adjusted t-test, as the name suggests, was designed to adjust the t-statistic for potentially 

skewed abnormal performance distributions. The decision to apply only one simple test for the long-

run analysis is based upon the findings by Ang & Zhang (2015). In their paper, they identify the 

importance of understanding the sample rather than of sophisticated statistical tests, given an adequate 

sample size. Accordingly, we refrain from including any of the more recent test approaches, for 

instance the advanced bootstrapping method. Besides, these advanced tests rely on random sampling. 

Given the randomness of the testing, different researchers will obtain varying results which reversely 

would lower the reliability and replication of this thesis (Ang & Zhang, 2015; Lyon et al., 1999). 

Furthermore, the utilization of the CTP approach should serve as a further robustness check 

Johnson (1978) adjusted the common t-test to better fit skewed population resulting in the following: 

𝑇 = √𝑁 ∗ (𝑆 +
1

3
∗ 𝑦 ∗ 𝑆2 +

1

6∗𝑁
∗ 𝑦)     (23) 

with 

𝑆 =
𝐴𝐵𝐻𝐴𝑅𝑡,𝑇

𝜎(𝐵𝐻𝐴𝑅𝑖;(𝑡,𝑇))
            (24) 

and the following adjusting terms for the equally- and value-weighted approach respectively 

𝑦 =
∑ (𝐵𝐻𝐴𝑅𝑖,[0;𝑡]−𝐴𝐵𝐻𝐴𝑅𝑖,[0;𝑡])

3𝑁
𝑖=1

𝑁∗𝜎(𝐵𝐻𝐴𝑅[0;𝑡])
3       or      𝑦 =

∑ 𝑤𝑖∗(𝐵𝐻𝐴𝑅𝑖,[0;𝑡]−𝐴𝐵𝐻𝐴𝑅𝑖,[0;𝑡])
3𝑁

𝑖=1

𝜎(𝐵𝐻𝐴𝑅[0;𝑡])
3      (25) 

as well as 
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𝜎(𝐵𝐻𝐴𝑅) = √
1

𝑁−1
 ∑ (𝐵𝐻𝐴𝑅𝑖,[0;𝑡] − 𝐴𝐵𝐻𝐴𝑅[0;𝑡])

2𝑁
𝑖=1    (26) 

for the equally-weighted and the following expression for the value-weighted approach. 

𝜎(𝐵𝐻𝐴𝑅) = √
∑ 𝑤𝐼(𝐵𝐻𝐴𝑅𝑖,[0;𝑡]−𝐴𝐵𝐻𝐴𝑅[0;𝑡])

2𝑁
𝑖=1

(𝑁−1)∗∑ 𝑤𝑖
𝑁
𝑖=1

𝑁

       (27) 

where 𝐴𝐵𝐻𝐴𝑅𝑡,𝑇 is the average BHAR over a specified time period and 𝐵𝐻𝐴𝑅𝑖;𝑡,𝑇 is the buy-and-hold 

abnormal return over the identical time period for company i and 𝑤𝑖 are the respective company 

weights, which add up to 1. 

4.5.3 Calendar-Time Portfolio 

The Calendar-Time Portfolio (CTP) differs greatly from the BHAR procedure. The basic idea of the 

approach is to construct a portfolio of firms for which the event of interest occurred. The abnormal 

return is defined as the portfolio’s excess return that cannot be explained by a chosen risk-factor model 

used to predict expected returns. This implies that a portfolio generating statistically significant alphas 

in a time-series regression experienced abnormal returns over the holding period. Moreover, while the 

BHAR approach includes returns at a certain time after an announcement, the CTP approach joints 

returns together that arise in a certain calendar month. 

 

Figure 9: Calendar-time calculation of abnormal performance 

The approach was first introduced by Jaffe (1974) and Mandelker (1974) and has one of its strongest 

proponents in Fama (1998).  Event companies are included in the portfolio starting from the month 

following the announcement to ensure that announcement returns are not incorporated in the long-run 

analysis. Subsequently, the event company returns are held for 36 months and the company is 

afterwards removed from the portfolio. Therefore, the number of companies included in the compiled 

portfolio will be different over the course of the analysis. Each company’s returns recorded throughout 
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each calendar month will be weighted and equal the portfolio return for the corresponding month. 

Correspondingly, the portfolio has to be rebalanced every time an event company is added or removed 

from the portfolio. The CTP is as a result able to eliminate cross-sectional dependence between the 

examined stocks (Fama, 1998; Mitchell & Stafford, 2000). 

Calculation of Abnormal Returns 

The abnormal returns will be the intercept, also referred to as Jensen’s alpha, of a multifactor 

regression of the portfolio excess returns and a factor model. Hence, the CTP underlies the assumption 

that the chosen factor model is able to adequately picture the variance of the estimated returns. As a 

result, the intercept will be able to incorporate the abnormal return of the event companies and should 

equal zero under the null hypothesis (Fama (1998); Mitchell & Stafford (2000). As demonstrated in the 

literature review, previous research has incorporated two different factor models; Fama and French’s 3-

factor and Carhart’s 4-factor model (e.g. Brav et al., 2000; Jegadeesh, 2000; Jeanneret, 2005) which 

will be explained below. Lately a 5-factor model was introduced by Fama & French (2015), however 

we refrain from using this model due to data limitations. 

Fama & French 3-factor Model 

Fama & French (1993) argue that individual stock returns can be explained by utilizing three factors. 

The factors controlled for are the market risk, the company size and the book-to-market ratio. The size 

factor, SMB, compares the returns of small cap companies and large cap companies, whereas the book-

to-market factor, HML, compares the returns of value and growth stocks.  

The 3-factor model approach can be calculated as follows: 

(𝑟𝑃𝐹;𝑡 − 𝑟𝑓;𝑡) = 𝛼 + 𝛽1 ∗ (𝑟𝑚;𝑡 − 𝑟𝑓;𝑡) + 𝛽2 ∗ 𝑆𝑀𝐵𝑡 + 𝛽3 ∗ 𝐻𝑀𝐿𝑡 + 𝜖𝑡  (28) 

where 𝑟𝑃𝐹;𝑡 is the monthly portfolio return, 𝑟𝑓;𝑡 is the monthly risk-free rate and 𝑟𝑚;𝑡 is the monthly 

market portfolio return. The respective 𝛽 factors are the individual factor loadings and 𝛼 presents the 

average monthly abnormal return. 

Carhart 4-factor Model 

In addition to the 3-factor model, Carhart (1997) adds a fourth factor, the momentum factor. The 

momentum factor concerns the price development of a security prior to the event announcement. The 
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paper demonstrated that the pre-event price behavior impacts the stock price behavior after an 

announcement. The introduced factor, WML, compares the returns achieved by so-called ‘winners’, 

which feature positive pre-event returns, and their counterparts, the ‘losers’. 

The 4-factor model extends Fama & French’s calculation correspondingly: 

(𝑟𝑃𝐹;𝑡 − 𝑟𝑓;𝑡) = 𝛼 + 𝛽1 ∗ (𝑟𝑚;𝑡 − 𝑟𝑓;𝑡) + 𝛽2 ∗ 𝑆𝑀𝐵𝑡 + 𝛽3 ∗ 𝐻𝑀𝐿𝑡 + 𝛽4 ∗ 𝑊𝑀𝐿𝑡 + 𝜖𝑡    (29) 

Factor Extraction 

The needed factors for both factor models are extracted from Kenneth French’s webpage (Kenneth 

French, 2016). We rely on the featured factors for the European market. The factors are calculated 

standardly based on the formation of six portfolios of companies included in the chosen market 

portfolio. The market returns are based upon the value-weighted country indexes, which is in line with 

Brown & Warner (1980). 

4.5.4 Criticism of BHAR and CTP 

As explained before, the existing literature cannot decide on a favorable approach between the BHAR 

and the CTP approach. Both approaches are applied in several established event study papers and 

possess advantages and disadvantages. Consequently, both approaches can resort to proponents which 

display the superiority of the respective approach. The established criticism towards the two 

approaches is pointed out hereafter. 

Critique of the BHAR 

The main criticism of the BHAR approach relies on its assumption that the event companies differ from 

the matched companies only in the fact that they experience the examined event, whereas they share 

otherwise similarities in all economically involved activities (Fama, 1998; Mitchell & Stafford, 2000). 

Hence, the matching procedure should ensure that such a matching company is found. However, 

Kothari & Warner (2007) display that an event is most likely not occurring randomly and an event 

company therefore is characterized by factors, for instance a specific prior performance, leading up to 

the event. Resulting from this mere fact, the matching company will most likely differ systematically in 

its return behavior despite a responsible matching approach. This is in accordance with the findings of 

Bessembinder & Zhang (2013) who attribute the long-run BHAR of issuing firms to imperfect control-
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firm matching as they identify several characteristics that have to be shared by firms and their matches, 

besides the conventional size, book-to-market or industry. Moreover, Mitchell & Stafford (2000) 

demonstrate that the argumentation that the BHAR approach precisely captures an investor’s 

experience is only true for the buy and hold experience, whereas other investor experiences are not 

considered in the approach. Correspondingly, they attack an appealing feature for using the BHAR 

approach. Besides, the BHAR approach, even with the inclusion of the single-firm matching approach, 

is susceptible to biases regarding cross-sectional correlation (Fama, 1998), however these biases 

mitigate with an increasing sample size (Barber & Lyon, 1997; Lyon et al., 1999). 

Criticism of the CTP 

The main criticism raised is that the CTP displays little power and a small increase in power relative to 

the earliest research (Jegadeesh & Karceski, 2009). In line with this argumentation Loughran & Ritter 

(2000) point out that the CTP approach tends to find results which are consistent with the market 

efficiency hypothesis. They explain that the CTP approach weights each calendar month equally. 

Hence, differential abnormal performances between high and low activity periods are weighted equally 

and might lower a potential abnormal performance. Therefore, time-varying abnormal performance 

patterns are mitigated by the calendar-time approach. This is also in line with the explanation that the 

approach gives too little weight to a potential timing of the SEO by the management to benefit from 

information asymmetries. Furthermore, Gregory, Guermat & Al-Shawawreh (2010) criticize that the 

CTP creates portfolios that appear implausible from an investor’s point of view and consequently do 

not reflect investor experience. Besides, the approach assumes that the regression estimates are stable 

over the estimation period and can adequately depict the variance of the returns. 

4.6 Multiple Regression Analysis 

In both the event study and the long-run stock performance study, the main purpose is to determine 

whether SEOs have an effect on short- and long-term returns for issuing firms. In addition to this, and 

to help answer our research question, it is useful to analyze firm-specific characteristics and their 

respective relations with the firms’ short- and long-run stock returns. The most straightforward and 

common way to do this is through a multiple regression analysis. 
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Ideally, one should use an entire population in order to derive the real regression function. When using 

a sample of a population, the regression function will only be an approximation of the real function. 

However, by using the Ordinary Least Squares (OLS) method, one can make the approximation as 

close as possible. However, when conducting a multiple regression analysis, it is important to ensure 

the validity of the model. Therefore, one should ensure to satisfy a number of assumptions underlying 

the linear OLS regression model (Brooks, 2008; Gujarati & Porter, 2009). 

1. The linearity assumption 

All variables should be relevant and the relation between the dependent variable and the 

independent variables should be linear (Brooks, 2008). Extreme values might cause this 

assumption to be violated, meaning that they may need to be excluded or transformed (Lewis, 

Thornhill & Saunders, 2007). The most common way to mitigate such issues is to transform the 

variables by for instance using their natural logarithm (Brooks, 2008). 

2. The mean of the error terms is zero 

The average value of the error terms in the regression model should be zero. However, Brooks 

(2008) argue that this assumption is satisfied automatically as long as a constant is included in 

the model.  

3. The variance of the error terms is constant 

When the variance of the error terms is constant, the assumption of homoscedasticity is 

fulfilled; meaning that variance of the residuals is equal for any given value of the independent 

variables (Gujarati & Porter, 2009). The most common test to control for heteroscedasticity is 

White’s test (Brooks, 2008). If heteroscedasticity is found, the coefficient estimates will not be 

best linear unbiased estimators, and conclusions drawn from the model could potentially be 

misleading (Brooks, 2008). 

4. The error terms are uncorrelated with each other 

The error terms should be random and cannot display autocorrelation between each other 

(Gujarati & Porter, 2009). The consequences of autocorrelation are similar to the consequences 

of heteroscedasticity. The most common test to control for autocorrelation is the Durbin-

Watson’s test (Brooks, 2008). 

5. The error terms are normally distributed 
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The error terms should be symmetric around the mean with no evidence of kurtosis (Gujarati & 

Porter, 2009). An outlier might cause the error terms to be non-normally distributed and 

thereby, violate the assumption. Brooks (2008) argues that large sample sizes mitigate this 

issue. The reason for this is based on the central limit theorem, which states that larger samples 

will cause the sample mean to converge towards the population mean. 

6. The explanatory variables are not correlated with one another 

The CLMR assumes no multicollinearity, i.e. no correlation between any of the independent 

variables. If multicollinearity is found, it will be different to separate the individual effects of 

the independent variables on the dependent variable (Brooks, 2008). Gujarati & Porter (2009) 

argue that any correlations less than 0.8 are non-problematic. 
 

In accordance with reporting equally- and value-weighted averages, which is conducted to demonstrate 

differences between smaller and larger companies and the corresponding return results, we will also 

perform a weighted least square regression (WLS) for each dataset in addition to the OLS regression. 

This simultaneous application of the two regression methods should enable us to disclose differences of 

the respective factors on smaller and larger companies and consequently give the possibility to draw 

more refined findings from the regression set with respect to potential predictable paradigms. 

Therefore, the market capitalization is used as weights and the WLS regression should better reflect the 

contribution of the individual observation to the final regression parameters. 

4.6.1 Regression Diagnostics 

As explained above, all assumptions should be met to ensure a significant regression model. The first 

assumption of a linear relationship between the dependent and the independent variables should be 

fulfilled because the variables included are anchored in previous research, as discussed in section 3.3 

“Independent Variables”. Furthermore, the natural logarithm is incorporated for variables that are 

scattered more broadly, in our case market value, to mitigate potential outliers. The second assumption 

is fulfilled since all regressions include a constant and hence the average of the residuals is zero. IBM’s 

SPSS program, which is used to run the respective regressions, is capable of performing the Durbin-

Watson’s t-test. The Durbin-Watson results for all regressions can be found in Appendix 2. A Durbin-

Watson test statistics of 2 indicates that no autocorrelation is prevailing. The results from our 
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regressions display scatter in close proximity to 2, except for the WLS regression for the CAR results.. 

Consequently, autocorrelation seems to be highly unlikely in the majority of the regression sets, and 

therefore deemed as rather unproblematic for this study’s results, resulting in assumption 4 to be 

fulfilled. Furthermore, multicollinearity can be tested by checking the correlation between the 

independent variables. A correlation matrix, which is obtained from SPSS, is reported in Appendix 3. It 

displays that none of the variables features a correlation close to the critical value of 0.8, and hence the 

problem of multicollinearity can be considered of little influence on the results. We forego testing for 

normally distributed error terms as Brooks (2008) explains that a large sample size will mitigate a 

problem arising from non-normally distributed error terms. Building upon the central limit theorem, we 

consider this thesis’ sample size as sufficiently large to mitigate a potential problem. 

Based on this discussion, it becomes evident that 5 out of the 6 assumptions appear to be met to a 

suitable degree with the exception of assumption 3 concerning the heteroscedasticity. Therefore, it is 

important to keep in mind that the regression results might be biased to some degree, which has to be 

considered in the analysis and the corresponding conclusions. 

4.6.2 Definition of Variables 

The following section will account for the definition and measurement of the dependent and 

independent variables employed in this thesis. The independent variables are chosen based on previous 

research that has previously been discussed in the literature review. This thesis will test all independent 

variables on both the announcement returns and long-run returns. 

Dependent Variables 

 CAR: The dependent variable in the first set of regressions is the cumulative abnormal return of 

the equity issuer surrounding the SEO announcement [-1,1], as described in section 4.4.5 

‘Calculation of Abnormal Returns’. The CAR will also be included as an explanatory variable 

in our second set of regressions where we examine the variation in long-run stock performance 

for issuing firms. 

 BHAR: The dependent variable in the second set of regressions is the BHAR for the equity 

issuers, as described in section 4.5.2 ‘Buy-and-Hold Abnormal Return’. 
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Independent Variables 

 Relative size of the issue: The relative size of the equity issue (RelSize) regards the actual 

issue proceeds divided by the market value 5 days prior to the issue. The proceeds of the SEO 

are obtained from Thomson One Banker, while the market value is extracted from Datastream. 

As Thomson One Banker only reports the dollar value, the respective issue sizes are converted 

to euros by the application of the exchange rate on the announcement date. 

 Market capitalization: The natural logarithm of the market capitalization (MarketCap) in 

million euros. The market capitalization is extracted from Datastream and the observation is 5 

days prior to the SEO announcement.  

 Book-to-Market Ratio: The book-to-market ratios (B2M), which is the book value of equity 

divided by the market value of equity, is extracted from Datastream by dividing common equity 

by the market value and the observation is 5 days prior to the SEO announcement. 

 Momentum: As momentum factor (MOM) serves the return over the eleven months prior to 

the announcement for each event company. The stock price data is extracted once again from 

Datastream.’ 

 Frequent Issuer: As frequent issuer (FreqIssuer), companies, which issue equity more than 

once in the period between 1990 and 2012, are denoted. The frequent issuer variable will be 

used as a dummy. Every issuance event, but the first for each event company, will receive a 1 

for being a frequent issuer, while the first issue of a company within the period will be 

identified by a 0. 

 Industry: The sample companies are divided into four industries – utilities, financials (FIN), 

industrials and IT – according to the ‘Industry Classification Benchmark’ in Datastream. 

Companies that were assigned a differential industry classification are combined in the 

industrials dummy. Furthermore, the industrials dummy serves as the benchmark for the other 

three and hence will not be used in the regression as every company is assigned a 0. For the 

other three, the company is assigned a 1 when they are included in the industry and a 0 if not.  
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5 Data, Empirical Results & Analysis 

 

The chapter commences by presenting a brief summary of the characteristics of the final sample. 

Subsequently, the results of the announcement effects, the long-run stock performance and the 

multivariate analysis are presented and analyzed. Lastly, we analyze the long-run stock 

performance based on the market reactions and discuss predictable patterns while trying to 

establish a potential trading strategy.  

 

5.1 Sample Characteristics 

This section will give an insight in the sample composition to give the reader a better overview over the 

available sample. Even though the sample selection process was random and no comprising restrictions 

have been made to deliberately establish a bias, the sample may be dominated by potentially driving 

subgroups. Therefore, the illustration of several characteristics of the final sample will help to disclose 

potential biases that may arise from the sample composition. The number of SEOs during each year, 

the market capitalization, the offer size and the number of frequent issuers will be outlined as these are 

mentioned to display a significant relationship to event and long-run returns in former research (e.g. 

Asquith & Mullins, 1986; Brav et al., 2000; Loughran & Ritter, 1995). 

5.1.1 Number of SEOs 

The number of SEOs undertaken per year is interesting to disclose as an overrepresentation of certain 

years can potentially bias the overall results. Particularly, the overrepresentation of companies issuing 

equity during booms or recession can influence the results. Our sample is to a large extent consisting of 

SEOs undertaken in the French and German market contributing to 75 % of the entire sample and 

hence reflects the size of the countries and their respective market places to a large degree. Since we 

consider all four markets as homogenous, this fact will not introduce a bias. 
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Figure 10: Number of SEOs by country and year 

Another point to reflect upon is the distribution of the SEOs per year. The yearly average accumulates 

to 30 SEOs undertaken. It is evident that up to 1996 and during the financial crisis years of 2008 and 

2009, the number of SEOs was relatively low. Moreover, the year 1999 & 2000 account for years in 

which SEO activity is below average. On the other hand, many events have been conducted a priori to 

the financial crisis of 2007. After the financial crisis, the number of SEOs returns to a level which is 

similar to the development between 1997 and 2007. This SEO distribution can potentially bias end 

results, particularly with regard to the calendar time portfolio approach. Given the low coverage in the 

described years, there may exist calendar months which are dominated by large companies. However, 

we will account for this potential bias as we will resort to a robustness check throughout the CTP 

analysis by comparing the CTP results considering all months with an approach that only considers 

month that displays at least 20 observations. 

5.1.2 Market Capitalization 

Many scholars explain the impact that an overrepresentation of small cap companies on the study 

results has as explained in the section 3.3 “Independent Variables”. Therefore, the following section 

will feature the market cap composition of the event companies. 
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Graph 2: Market value in € mil by year and largest company in Market value terms in the respective year 

Graph 2 displays the overall market values by all event companies within the respective year and 

compares it to the highest market value observed by any company within the year. This shall enable a 

potential detection of an event company which is dominating a year in market capitalization terms. It 

becomes evident that, on the one hand, in most years the high number of events leads to a broad 

diversification and the biggest company by market capitalization only accounts for a comparably small 

fraction of the overall observed market values. On the other hand, the years between 1992 – 1995 and 

2007 – 2009 include companies which account for more than one third of the overall market value. 

This is owing to the small number of SEOs undertaken in the years 1992 – 1995, 2008 and also 2009. 

However, the year 2007 amounts to 42 SEOs throughout the year. Therefore, the high contribution by 

the biggest company to the overall market capitalization occurs with respect to this company’s 

immense size. Within these years, a bias might therefore arise as the return results of the dominating 

companies might shape the accumulated results, and they, as a result, might not be entirely 

representative. However, the use of equally- and value-weighted averages should minimize this 

potential bias. Furthermore, the robustness check given the CTP approach should diminish the bias. 
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Table 3: Market value distribution and summary 

Table 3 displays that the companies included in this study demonstrate diverse market capitalization 

backgrounds. Nevertheless, skewness towards companies with a market cap of € 2 billion and less is 

recognizable, which in the final analysis might have an impact on the thesis results. Consequently, the 

application of both equally- and value-weighted approaches is selected as this might emphasize the 

influence these small cap stocks have on the end result and furthermore account for such. With regard 

to countrywide anomalies, it is recognizable that the composition within all countries exhibits sound 

similarities. In addition, the market value draws a picture which coincides with the number of equity 

issues. This consequently further supports the decision of regarding the four markets as homogeneous 

due to the fact that the events within each market seem to be partitioned in similar fashion. 

5.1.3 Size of the Issue 

Another characteristic to be presented is the size of the issue. Accordingly, the graph will give an 

overview over the total amounts issued per year throughout the entire sample whilst putting them into 

perspective by the comparison with the number of SEOs. Afterwards, the introduced table should serve 

to disclose a little more detail. 

Market value (in € mil) Entire Sample France Germany Netherlands Belgium

< 100 37 15 16 4 2

100 - 500 102 29 32 31 10

500 - 1,000 68 19 31 13 5

1,000 - 2,500 101 26 44 20 11

2,500 - 5,000 80 39 27 13 1

5,000-7,500 55 31 14 8 2

7,500 - 10,000 35 15 15 5 0

10,000 - 15,000 33 17 7 8 1

15,000 - 20,000 31 13 12 5 1

20,000 - 30,000 33 16 9 6 2

30,000 - 50,000 30 10 13 6 1

> 50,000 27 15 11 1 0

∑ 632 245 231 120 36

Maximum 166,931 139,870 166,931 50,400 40,104

Minimum 3 3 16 18 25

Average 9,855 11,852 10,262 6,565 4,618

Median 2,766 4,731 2,177 1,438 1,156

Number of companies

Market Value (in € mil)



 66 

 

Graph 3: Issue proceeds by year compared to the number of SEOs 

The development of the yearly accumulated issue size over the examination period resembles the 

number of SEOs undertaken per year to a vast majority. Nonetheless, three years reveal differences 

which have to be mentioned. The year 2005, in which the most SEOs were undertaken by a clear 

margin, is generating comparably little issue proceeds. While, the year still accounts for the second 

largest amount of proceeds, the proceed amount turn out smaller proportionally. On the other hand, 

both the year 2000 and 2002 feature considerable proportional ascents in issue proceeds compared to 

the respective SEO number. Previous research (e.g. Asquith & Mullins, 1986; Choe et al., 1993; 

Masulis & Korwar, 1986) has documented a negative relationship between the issue size and the 

corresponding returns. Therefore, these two years yield a potential bias given the proportionally vast 

issue proceeds generated by the modest amount of SEOs conducted in the respective years. 

Particularly, the potential bias can be introduced in the CTP approach as the returns of the 

correspondent event companies are pooled together in a portfolio, resulting in a possible heavy 

influence on the compound monthly portfolio return. 

 

Table 4: Issue proceed summary yearly and per event 

Table 4 displays the absolute issue as well as the relative issue size on a yearly and an event base. It 

becomes evident with regard to the yearly data that on average per year only 9 % of the market 
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capitalization of the issuing company is generated by the equity issues. The year with the highest 

relative size is 1994, which only features one company that issues equity. For the relative issue size per 

event, a significant gap between the maximum and minimum is recognizable. Several companies 

within the sample issued equity in excess of their actual market value (16). Nevertheless, the average 

equity issuance accounts for approximately 14.4 % of the companies market cap. This is achieved as 

the majority of events (424) issues equity which equals less than 10 % of their market cap. 

5.1.4 Frequent Issuers 

The last characteristic that will be illustrated briefly is the number of frequent issuers. Former research 

evaluated the impact that frequent equity issues have on the stock price development of the respective 

companies as described in section 3.3 ‘Independent Variables’. 

 

Graph 4: Number of companies issuing equity frequently & Comparison of Number of SEOs and Frequent Issues per country 

The two graphs display some details that are worth mentioning. Firstly, 277 issues within the sample 

(~44 %) arise from companies which issue equity for the second or a consecutive time within the 

examined period. As a result, the sample consists of 355 individual companies undergoing 632 SEOs. 

Secondly, the number of frequent issues within each country represents the distribution of the overall 

occurring SEOs. The number of companies that do issue equity frequently in our sample accounts for 

approximately 36 % (129 out of 355) of the overall number of companies. The majority of frequent 

issuers undertake a second equity issuance within the examined period. However, splitting up the 

consecutive issues, it becomes evident that these companies issue equity in close proximity. In 

conjunction with the aforementioned former research, this can have an impact on the results as they 
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might be biased downwards given the number of frequent issuers included in the sample. Furthermore, 

the issue clustering might amplify the negative effect. 

5.2. Announcement Effect 

This section reports data on the announcement effect on the issuing firms’ stock price for our entire 

sample consisting of 632 event companies. To be able to illustrate and analyze differences in weighting 

schemes, the findings are reported with both equally- and value-weighted abnormal returns. 

In Graph 5, we report the equally-weighted Average Abnormal Return (AAR) and the Cumulative 

Average Abnormal Return (CAAR) over a 21-day window [-10,10], where day 0 is the announcement 

date. Although our researched event window includes three days [-1,1], the graph is useful as it 

illustrates the abnormal returns over a longer period and hence, should indicate the overall 

announcement effect of equity issues, assuming that the announcement dates in our sample are correct. 

When interpreting the graph, the reader should be aware that each data point for AAR corresponds to 

the adjusted closing stock prices. Therefore, the distance between day -1 and 0 constitutes the change 

on the SEO announcement day. 

 

Graph 5: AAR vs CAAR, Full sample - Equally-weighted [-10;10] 

Overall, the graph indicates a clear effect of the SEO announcements with negative abnormal returns 

clustered around day 0. However, the graph provides no answer in terms of statistical significance so it 

is not possible to infer whether the AAR or CAAR are statistically different from zero, but we will 

return to the statistical significance later. The largest fluctuation and consequently, the lowest AAR 
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seem to occur on the actual date of announcement. The day prior to, and the date following the 

announcement also report negative abnormal returns, causing the CAAR do drop substantially. After 

these three days, the AAR decreases and returns to an interval close to zero. Although day 2 and 5 also 

report negative returns, they are not as severe as -1, 0 and 1. Interesting to note is that the days from -6 

to -2 all report positive abnormal returns, causing the CAAR to increase prior to the announcement. 

Finally, and rather surprising, day 4 also displays positive abnormal returns. 

 

Graph 6: AAR vs CAAR, Full sample - Value-weighted [-10;10] 

Graph 6 above reports data on the value-weighted abnormal returns. In general, the graph confirms the 

equally-weighted results, with the largest fluctuation on the announcement day. However, the AAR on 

day 0 amount to less than 1%, whereas the equally-weighted returns amounted to over 1%, suggesting 

that the relative announcement effect is less severe for larger firms. As illustrated by the CAAR prior to 

the announcement, the value-weighted returns do not suggest a stock price-run up, as opposed to the 

equally-weighted returns. The fluctuations in AAR seem to be larger for the value-weighted returns 

with peaks on day -4 and 4. Similar to the equally-weighted returns, the AAR on day 4 is also positive. 

In fact, it appears to be even larger for the value-weighted returns and hence, it is examined further. 

With a standard parametric t-test, the AAR on day 4 is significant on the 1% level. However, when the 

AAR is tested using Corrado’s (1989) non-parametric Rank test, it is merely significant on the 10% 

level. This could indicate that there are in fact abnormal returns four days after the announcement. 

However, there is a relatively large difference in significance between the two test-statistics and a 

relatively weak significance when computed with the Rank test. Although non-parametric tests are 
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constructed to account for non-normally distributed data, event-induced volatility and cross-correlation, 

significance on the 10% level should be inferred with care. 

Although the AAR provides interesting insights regarding the abnormal returns per day, it is useful to 

further elaborate on the CAAR as this represents the average announcement effect for the SEO firms. 

The following two graphs have isolated the CAARs over 21 days of our different weighting schemes. 

To enable elaboration, the graphs include the confidence intervals for 95% and 99% (estimated using 

our parametric test). When interpreting the graph, it is important to remember that the CAAR on a 

specific day is the sum of AARs before and including that day. Therefore, it is not possible to directly 

compare the AAR on a specific day with the CAAR on that day. 

 

Graph 7: CAAR, Full Sample - Equally-weighted [-10;10] 

As briefly discussed earlier, we noticed that the equally-weighted returns display indications of a stock 

price run-up prior to the announcement, although we could not say anything regarding the statistical 

significance. However, the above graph reports that the stock price run-up we noticed is indeed 

significant. More specifically, the cumulative abnormal returns on day -3 and -2 are positive and 

significant on the 5% level, suggesting that a SEO is announced after a few days of high returns. 

Furthermore, this graph illustrates the announcement effect clearly since the announcement day causes 

the CAAR to become significantly negative. 

However, the phenomenon seems to be caused by SEO announcements of smaller firms. As illustrated 

by Graph 8 below, there is no evidence of statistical significance prior to the announcement when using 

value-weighted returns. Yet, the announcement effect becomes obvious, as the CAAR on day 0 

becomes significantly negative. 
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Graph 8: CAAR, Full Sample - Value-weighted [-10;10] 

The graphs presented up to this point have provided an overview and illustrated our main findings with 

regards to announcement returns over a 21-day period. The findings clarify that the announcement 

effect seems to be clustered around day 0. In the following, we will elaborate on the few days 

surrounding to the announcement. Compared to the previous graphs, Table 5 reports a more detailed 

level of our findings. We report the AAR to all issuing firms in the sample for each of the days in our 

event window. Although our chosen event window is three days [-1,1], we have chosen to also present 

a five-day window [-2,2] for illustrative purposes. The rationale is to visualize the clustering around the 

date of announcement. In addition, we report the CAAR over five and three days, the standard 

deviation (Std Dev) and the t-statistics for both the AAR and CAAR. As described in section 4.3.6 

‘Statistical Testing’, we perform one parametric test (t-test) and one non-parametric test (Rank test). 

Furthermore, the table reports both equally- and value-weighted results. However, for ease of 

comprehension, the weighting schemes will be discussed separately. 
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Table 5: Announcement returns surrounding announcement date 

Equally-weighted 

On four out of five days (-1, 0, 1, 2), the announcement returns take on a negative value and are 

statistically significant for three of the days. The most negative returns seem to occur on the actual date 

of announcement with an AAR of -1.2%, as confirmed by the earlier graphs. The significant abnormal 

returns on the day prior to the announcement (-1) could imply that some information has leaked to the 

public, or that insider trading has taken place. The only day with positive returns is two days prior to 

the announcement. However, the average abnormal return of 0.0005 (fourth decimal is excluded from 

the table) is statistically insignificant. The announcement date and the two days surrounding it all 

display statistical significance on the 1% level. The significance is persistent for the non-parametric test 

as well, suggesting that the findings are robust against event-induced volatility and cross-correlation. 

As mentioned briefly in the beginning of this section, we have included a five-day window in the table 

for illustrative purposes. The fact that day -2 and +2 show no statistical significance indicates that the 

abnormal returns are in fact clustered around the announcement and supports our choice of a three-day 

event window [-1,1].  

The CAARs for 3 and 5 days are -1.9% and -2% respectively. This indicates that, on average, firms 

who announced a SEO experienced negative abnormal stock returns of around 2% over the days 

Days AAR Std Dev t-test Rank test AAR Std Dev t-test Rank test

-2 0.000 0.023 0.508 -0.239 -0.002 0.024 -1.938* -0.634

-1 -0.003 0.027 -3.153*** -2.744*** -0.003 0.023 -2.866*** -1.311

0 -0.012 0.040 -7.780*** -7.872*** -0.008 0.033 -6.052*** -4.354***

1 -0.004 0.030 -3.108*** -2.959*** -0.003 0.027 -2.626*** -1.458

2 -0.001 0.025 -1.037 0.283 0.001 0.020 1.318 0.390

CAAR [-2,2] -0.020 0.063 -7.978*** -2.706*** -0.014 0.042 -4.447*** -1.473

CAAR [-1,1] -0.019 0.053 -9.317*** -4.525*** -0.013 0.038 -4.537*** -2.374**

Full Sample (N=632)

Equally-Weighted Value-Weighted

t-stat t-stat

***, ** and * denote significance at 1%, 5% and 10% respectively
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surrounding the announcement. Both CAARs are significant on the 1% level for equally-weighted 

abnormal returns, using both statistical tests. 

Value-weighted 

As illustrated in the graphs and confirmed by the table above, the value-weighted abnormal returns are 

not as negative as the equally-weighted, with the AAR on the day of the announcement amounting to -

0.8%. The t-test reveals that the returns on day -1, 0 and 1 are all significant on the 1% level. However, 

the t-values are slightly lower compared to the equally-weighted returns, suggesting that the value-

weighted results are less significant. Moreover, the significance is not persistent when the rank test is 

performed. With the non-parametric test, only the announcement date displays significance on the 1% 

level. This suggests that the value-weighted returns could suffer from event-induced volatility, cross-

correlation or that the data is not normally distributed. Therefore, one should be careful with the 

inference of these findings. An interesting difference between equally- and value-weighted returns 

however, is that the return on day -2 is significantly negative on the 10% level. This is not the case for 

equally-weighted returns, suggesting that information leakage prior to the announcement, or 

alternatively insider trading could be more common for larger firms. However, the t-stat is relatively 

low and once again the significance diminishes with our non-parametric test, indicating that this might 

actually not be the case. 

With regards to the value-weighted CAARs, they add up to 1.3% and 1.4% over 3 and 5 days, once 

again confirming that the negative announcement effect seems to be less severe for larger firms. One of 

the main takeaways from the value-weighted CAARs is its difference in statistical significance. When 

conducting a parametric test, both CAARs display significance on the 1% level. However, when the 

non-parametric test is conducted, the significance for the 3-day CAAR is lowered to the 5% level and 

the 5-day CAAR is statistically insignificant. 

5.2.1 Comparison of the Announcement Effect to Previous Research 

As evident from the empirical results above, our findings suggest that firms which issued equity during 

1990-2012 in Germany, France, Netherlands and Belgium, on average, experience negative SEO 

announcement returns. This is in line with previous SEO research conducted on the US market. Over 

three days, we report statistically significant CAARs of -1.9% and -1.3 % for equally- and value-
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weighted returns respectively. Asquith & Mullins (1986) and Masulis & Korwar (1986), both report 

significant announcement returns of -3% in the US. Later studies also find that firms in the US 

experience negative abnormal returns of approximately 3% (e.g. Bayless & Chaplinsky, 1996; 

Dierkens, 1991; Heron & Lie, 2004; Slovin et al., 1994). Thus, the market reaction in our findings is 

similar to the documentation on the US, although our abnormal returns seem to be less negative. 

Compared to the SEO literature on European markets, our findings indicate a more severe 

announcement effect. With the exception of the UK, where CAARs of -7.76% (Burton et al., 1999) and 

-2.9% (Slovin et al., 2000) have been reported, the evidence from other European markets suggest less 

negative, or no market reactions, following a SEO announcement. In Norway, Bøhren et al. (1997) and 

Eckbo & Norli (2004) report statistically insignificant CAARs of -0.23% and -0.58% respectively. 

Thus, based on these findings, it is not possible to conclude that SEO firms in Norway do experience 

negative announcement returns. In Sweden, Cronqvist & Nilsson (2005) found positive abnormal 

returns upon announcement, albeit statistically insignificant. In Germany and France however, two 

markets which are also examined in this thesis, there is evidence of significant negative market 

reactions. Gajewski & Ginglinger (2002) report CAARs of -0.74% over two days, and Gebhardt et al. 

(2001) present evidence of -0.65% CAARs. Hence, the market reactions of Germany and France in 

previous research seem to correspond to the findings in this thesis, although our results indicate more 

negative announcement effects. 

In Asia, there is evidence of significant positive market reactions upon a SEO announcement. Kang & 

Stulz (1996) and Cooney et al. (2003) report significantly positive CAARs in Japan of 0.51% and 

0.72% respectively. Wu et al. (2005) examined the Hong Kong market and found even more positive 

announcement returns, amounting to 1.93%. The average announcement effect of our full sample is 

negative and hence, our findings contrast previous research from Japan and Hong Kong. 

To summarize, our findings indicate negative SEO announcement returns of approximately 1 to 2%. 

The negative reaction is in line with previous findings in the US, UK, France and Germany, while 

contrasting previous findings in Asia and other European markets such as Norway and Sweden. 

However, the level of announcement returns in our findings seems to be less negative than results from 

the US and UK, while being more negative compared to previous findings in France and Germany. 
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As implied by the pecking-order theory (Myers & Majluf, 1984) and discussed in chapter 2 ‘Literature 

Review’, equity announcements are expected to follow a period of positive returns as managers wait 

until they can raise capital at favorable terms. Furthermore, equity issuers should experience negative 

abnormal returns upon the announcement, as the asymmetric information is decreased and investors 

conclude that the stock is overvalued. Although the rationale for choosing a capital structure in the 

market timing hypothesis by Baker & Wurgler (2002) contrasts with the pecking order theory, the 

implications of the theory are similar. The market timing hypothesis also implies that one can expect 

SEOs after periods of high returns as the cost of issuing equity is relatively low. Subsequently, if the 

market timing was successful, one can expect lower returns following the SEO as the value is adjusted 

downwards. Our equally-weighted results display significant positive abnormal returns prior to the 

announcement, followed by significant negative returns following the announcement. More 

specifically, the equally-weighted CAARs on day -3 and -2 are positive and significant on the 5% level, 

while the negative CAARs following the announcement become statistically significant on the 1% 

level. Hence, our findings indicate that a SEO announcement is undertaken after a period of higher 

returns and that the market reacts negatively when the announcement is made public, thus supporting 

both the pecking-order theory and the market timing hypothesis. The stock price run-up in our findings 

could be a result of managers timing the equity issue to a favorable point in time, while the negative 

market reactions at the time of the announcement could be a result of lower asymmetric information, as 

investors become more informed about the intrinsic value of the firm. 

When examining value-weighted returns, we also find average negative announcement returns, which 

could be the result of lower asymmetric information. However, the value-weighted returns display no 

evidence of a stock price run-up prior to the announcement. Hence, our findings suggest that larger 

firms do not announce SEOs after periods of higher returns, while smaller firms do. A potential 

explanation to this could be that managers in smaller firms might find it easier to influence when equity 

is issued, as compared to managers in larger firms. Assuming that managers in smaller firms have more 

discretion in the firm’s decision-making (for example through a relatively large holding of stock, which 

arguably is easier to achieve in firms with a lower market capitalization), they might be able to 

influence the SEO decision to a point in time which is favorable to them.  
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An alternative to the pecking-order theory is the so called trade-off theory. An implication of the 

tradeoff theory is that a decrease in stock price (i.e. decrease in value of equity), ceteris paribus, leads 

to a higher leverage ratio and therefore should guide the firm into equity issuance when raising external 

capital. Hence, if the theory holds, one should expect a SEO announcement to come after a period of 

lower returns, due to the higher leverage ratio. As evident from our empirical results and discussed 

above, our equally-weighted returns display a stock price run-up, while the value-weighted returns 

display no abnormal returns prior to the announcement. Hence, our results provide no support for the 

trade-off theory. Instead, our results (at least for smaller firms) are in line with advocates of the pecking 

order theory that claim the contrary (e.g. Myers & Majluf, 1984; Jung et al., 1996), namely that an 

increase in stock price increases the likelihood of issuing equity due to asymmetric information. 

5.3 Long-run Post-issue Stock Performance 

This section will outline a depiction of both BHAR and CTP results. It will commence by focusing on 

the illustration of the raw holding return for both the issuing as well as their matched non-issuing 

counterparts. Subsequently, the focus will be on the representation of the respective BHAR results. 

Finally, the statistical testing results will be included to display the potential significance of the 

encountered BHAR results. Secondly, the depiction of the Calendar-Time Portfolio results shall give an 

understanding of corresponding developments. The illustration will include the results obtained from 

the regression analysis utilizing both the 3- and 4-factor model. Both parts will conclude with the 

presentation of our findings in comparison to the previous research and theoretical frameworks outlined 

in the “Literature Review”. 

5.3.1 Buy-and-Hold-Return 

Similarly to the announcement effect section, the results are represented in a graphical matter in order 

to facilitate the comprehensibility for the reader. Furthermore, a distinction between an equally- and a 

value-weighted approach is undertaken to reflect upon a broader data base, which encourages a 

formation of a refined final analysis. The following graphs exhibit both the equally- and the value-

weighted raw holding returns for all issuing companies and their non-issuing matches over the 36 

month period after the announcement. The graphs disclose differences in the development of the raw 

returns for the issuing as well as the non-issuing companies. 
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Graph 9: Raw holding return, Full Sample - Equally-weighted (left) & Value-weighted (right) 

Firstly, it becomes evident by having a look at the left graph, concerning the equally-weighted raw 

returns, that both issuing and non-issuing holding returns basically ascend constantly with only one 

considerable drop in month 32. While the issuing company raw return rises from the beginning and 

then marginally registers declining increases, the non-issuing companies disclose minor returns for the 

first two months. Subsequently, the raw returns ascend constantly and comparably pronounced. After 

20 months, the non-issuing raw returns surpass the issuing companies’ return as a consequence. 

Thereafter, the non-issuing raw return proportional increase exceeds the issuing returns quite 

significantly so that after 36 months the issuing companies account for a holding return of 

approximately 4 % less than their equivalents. These return behaviors suggest that issuing companies 

seem to benefit from the SEO in the first months following the announcement compared to their 

matches. However, they experience comparably lower returns the more time after the announcement 

passes. 

Referring to the value-weighted approach, a different development of holding returns is presented than 

for the equally-weighted returns. Both issuing and non-issuing returns feature volatile behavior over the 

entire 36-month period. The issuers’ holding return experiences a moderate increase within the first 

month. In the following 14 months, the returns decline, with the exception of a positive jump for month 

4, and shift in the negative range. This indicates that larger event companies seem to experience a 

troublesome first year, despite a promising first month return, after a SEO announcement. Between 

month 15 and 17, the returns increase noticeably to arrive at a positive level. In the following, the 

returns experience marginal growth up month 31. The significant drop in month 32 is balanced out by 

the increase in the subsequent month. However, an ensuing repeated drop leads to a holding return of 
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approximately 1 %. The non-issuing companies, on the other hand, experience a different return 

development. Even though, some similarities are shared with the issuing firms’ return behavior. Both 

suffer from the significant drop in month 32 as well as the considerable return ascent around month 15. 

Besides, the return behavior is quite different, which entail the comparably high 36-month holding 

return of approximately 6 %. Despite a negligible return movement in the first month, the return 

quickly rises to 4 % within 9 months. A period of steady but marginal decline is followed up by the 

described significant increase around month 15. Over the last 18 months, the return behavior is 

characterized by ups and downs including a slight overall increase.  

In compliance with the equally-weighted approach, both event and non-event firms follow noticeable 

return movement in positive as well as negative extent uniformly over the course of the three year 

examination period, apart from the first six month in the value-weighted approach, implying the pursuit 

of overall market movements. Comparing both averaging approaches further, the obvious difference is 

the volatile behavior of the value-weighted returns, while the equally-weighted are ascending 

constantly. This results in the equally-weighted holding returns exceeding the value-weighted by a 

considerable amount (12% / 16% versus 1% / 6%). These results suggest a relatively strong 

performance of the smaller companies in the sample. In spite of this marked difference, the two 

averaging approaches share some similarities in the return behavior. The issuing companies experience 

favorable first month returns, while the non-issuers’ return is not changing markedly, implying that the 

SEO seems to benefit all event companies regardless of their market capitalization. The differences as 

well as similarities in the holding return developments are outlined when taking a look at the actual 

BHARs over time. 

 

Graph 10: BHAR over 36 months after the announcement, Full Sample 
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As described the BHAR is positive for both approaches in the first month, implying a positive 

development thanks to the SEO announcement, and afterwards exhibit different courses. While the 

value-weighted BHAR falls to a level of - 4 % within nine months after the SEO announcement, the 

equally-weighted BHAR is positive for more than half of the examination period. A potential 

explanation could be that larger companies suffer from a SEO announcement particularly within the 

first year, while smaller company’s returns are fostered for several months following an equity issue. 

However, after month 15, the equally-weighted BHAR experiences a severe drop from +2 % to - 4. 

The value-weighted BHAR, on the other hand, experiences some volatility after the first nine months, 

however, the return moves within the – 4% and – 5 % mark most of the time, implying fairly similar 

developments for the issuing and non-issuing returns. Comparing the return behaviors over the second 

half of the examination period, it shows that larger event company’s return stabilize in comparison to 

their benchmarks, while smaller companies experience a substantial underperformance. This suggests 

that smaller companies, after an early boost, experience critical times after several months, while larger 

companies seem to suffer from the SEO announcement within the first year, but are able to overcome 

their troubles and perform on an adequate level compared to the respective benchmarks. 

The graphs presented above have provided an overview of the main findings in comparison to an 

adequate benchmark. In the following, we will report a more detailed view of our yearly results and a 

look at the statistical significance of the respective BHAR results will be propounded. Testing for 

statistical significance is undertaken for the BHAR after one, two and three years respectively to 

increase the validity of the results. 

 

Table 6: BHAR over 12, 24 and 36 months, Full Sample 

Months BHAR Std Dev t-stat BHAR Std Dev t-stat

12 0.015 0.459 0.825 -0.041 0.399 -2.599***

24 -0.006 0.684 -0.217 -0.052 0.482 -2.708***

36 -0.040 0.911 -1.104 -0.056 0.684 -2.044**

Full sample (N = 632)

Value-WeightedEqually-Weighted

*** and ** denote significance at 1 % and 5 % level respectively
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Table 6 handles the BHAR after each year, but underlines the findings recognized by looking at the 

graphs above. The full sample BHAR declines steadily for the displayed three years in both averaging 

alternatives. The return results resemble the development in standard deviation (Std Dev) over the three 

years. For both weighting schemes, the Std Dev increases in each year, implying individual BHAR 

returns which are scattered more broadly. However, the standard deviation for the equally-weighted 

approach dilates far more markedly in comparison to the value-weighted one – an increase by 98 % 

(0.452) versus 71 % (0.285) – implying more scattered return patterns for the smaller companies in the 

sample. The equally-weighted BHAR, as observed in Graph 10, is positive after the first year, and 

subsequently undergoes a change to a negative sign during the second year. This results in insignificant 

t-tests for the BHAR after 12 and 24 months respectively since the BHAR moves close to zero for a 

considerable amount of time. In spite of the large decrease in the third year, the comparably high Std 

Dev keeps the BHAR result in an insignificant state. On the other hand, the quick BHAR decline, 

owing to the issuing company’s unchanging holding return compared to the non-issuer’s positive return 

results in the first year, leads to statistical significance on the 1 % level for the value-weighted 

approach. After 24 months, the statistical significance even increases due to a higher decline in BHAR 

compared to the increase in standard deviation. Conversely, the three year BHAR result displays 

significance only on the 5 % level given the marginal decline in return and the simultaneous 

considerable increase in Std Dev. Altogether, the equally-weighted approach is unable to demonstrate 

any significance, while the value-weighted approach leads to results incorporating statistical 

significance over all three years, implying statistically significant underperformance of companies 

undertaking a SEO compared to their matched benchmark company. 

5.3.2 Comparison of the BHAR Results to Previous Research 

As described in the section above, the findings indicate that the examined firms in Germany, France, 

the Netherlands and Belgium on average experience negative returns over a period of 3 years after the 

respective SEO announcements compared to matched equivalents. The findings report negative Buy-

and-Hold abnormal returns of -4 % and -5.6 % after three years for the equally- and the value-weighted 

approach respectively. While the equally-weighted approach does not demonstrate statistical 

significance, the BHAR return of - 5.6 % for the value-weighted approach shows statistical significance 

on the 5 % level. 
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The American pioneer studies of Loughran & Ritter (1995) as well as Spiess & Affleck-Graves (1995) 

state statistically significant results of -33 % and -22.8 % respectively for the examined equally-

weighted results. Further US studies picture similar results of firms experiencing statistically 

significant equally-weighted BHAR of -27.3 % (Brav et al., 2000) and -34.3 % (Jegadeesh, 2000). 

Mitchell & Stafford (2000) display an equally-weighted BHAR of -10 %, which is closer to our result; 

however their findings feature statistical significance. As an exceptional case serves Eckbo et al.’s 

(2000) paper, which is unable to evince statistical significance for the reported negative BHAR of 23 

%. On the other hand, previously described studies incorporating value-weighted returns (Brav et al. 

2000; Eckbo et al., 2000; Mitchell & Stafford, 2000) display smaller abnormal returns compared to the 

equally-weighted counterparts. Furthermore, only Brav et al.’s study is capable of demonstrating 

statistical significance for their value-weighted BHAR results, while Mitchell & Stafford’s result of -

4.2 % again is closest to our findings. Out of these studies, Loughran & Ritter (1995) feature the 

highest similarity to our thesis due to the application of size as the sole matching factor. 

Altogether, our results differ quite remarkably from the mentioned studies. Our findings show that the 

value-weighted BHAR is more negative than the equally-weighted equivalent, while the described 

studies, when reverting to both averaging methods, exhibit that value-weighting the abnormal returns 

reduces the negative abnormal return. Consequently, all studies, except for Eckbo et al. (2000), report 

statistical significance given equal weights in contrast to this thesis. Furthermore, while our study is 

able to detect statistically significant negative abnormal performance given value-weights, the only 

reference study displaying statistically significant results is Brav et al. (2000). Moreover, previous 

studies refer to negative BHARs which are substantially more negative than our findings. Lastly, 

another important distinction to our thesis is the sample sizes examined in these reference studies, as all 

exceed 1,000 SEO events substantially. 

Compared to the findings on European markets, our findings contain a higher degree of similarity. 

Particularly, the results of Stehle et al. (2000), who investigated SEO long-run performance on the 

German market, resemble the findings in this paper. They find higher, although only slightly, negative 

abnormal returns for the value-weighted approach, which are statistically significant, compared to their 

equally-weighted results, and their sample size is of comparable quantity to our study. Besides, their 

paper also uses size as the sole matching criteria. However, they are also able to report statistical 
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significance for the equally-weighted approach, which possibly can be attributed to the higher negative 

BHAR of -6 % compared to our -4%. Collectively, it seems that the study corresponds to the findings 

in this thesis to a reasonable degree. Other European long-run studies (Andrikopoulos, 2009; Jeanneret, 

2005), on the other hand, report findings in close proximity to the American counterparts, and hence 

only resemble this paper’s findings to a minor degree. Besides, both studies exhibit differences in 

sample size to our study, since Jeanneret resorts to a substantially smaller sample size (114), while 

Andrikopoulos’ (2009) sample consists of a far bigger number (1,542), as well as matching approach. 

According to the market timing hypothesis, as mentioned in the “Literature Review”, equity issuance 

will be undertaken when the respective costs are the lowest and hence most favorable for the issuing 

firm. These times are following high returns according to the market hypothesis. As a consequence of 

the issue and the connected high returns a priori, the stock price will adjust downwards after the equity 

issuance. Our BHAR results are for both the equally- and the value-weighted approach negative, and 

display statistical significance for the latter. As a result, our results support the market timing 

hypothesis to a certain degree, as a significant negative stock price development compared to the 

chosen benchmark is observable for the value-weighted approach. Nevertheless, it is important to keep 

in mind that a different benchmark might have led to a varying outcome. 

5.3.3 Calendar-Time Portfolio 

After reflecting upon our results achieved by conducting the long-run performance analysis given the 

BHAR approach, this sub-section shall illustrate the results obtained given the calendar-time portfolio 

approach. Firstly, the focus will be on the results obtained from Fama & French’s 3-factor model. 

Secondly, Carhart’s 4-factor model results will be presented. Subsequently, a comparison to reference 

studies will be drawn. Throughout this section, two approaches will be implemented for both regression 

models. On the one hand, all months that yield a portfolio return will be examined (henceforth All 

Month). On the other hand, a further regression on the portfolio returns are employed, however this 

approach only considers portfolio returns which consist of 20 or more individual event company 

returns (henceforth 20+ adjustment). The implementation of the second approach is based on the notion 

that the monthly portfolio return might be dominated by one company given a portfolio consisting of 

only a low number of event companies. By including only monthly portfolio returns, which include 20 
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or more different event company returns, the possibility of one return dominating the entire portfolio 

return should be reduced essentially. 

Fama & French 3-factor Model 

 

Table 7: 3-factor model results considering All Months (left) and 20+ Adjustment (right) 

The part of the table concerning the All Month approach (left) demonstrates statistical significance for 

all coefficients, given the equally-weighted approach. While the market portfolio factor and the book-

to-market factor show statistical significance on the 1 % level, the size factor relies on significance on 

the 5 % and the intercept, or Jensen’s alpha, on the 10 % level. Besides, the market portfolio factor is 

positive and close to 1, implying that the formed SEO portfolio returns follow the market development 

quite markedly. In contrast to this, the other three coefficents have negative signs. On the other hand, 

the value-weighted coefficients draw a slightly different picture. The market portfolio factor still 

demonstrates significance on the 1 % level, as well as the size factor. By contrast, the book-to-market 

coefficient presents significance only on the 5 % level in this case. Correspondingly, the size 

coefficient increased in absolute terms by turning more negative, whereas the opposite is evident for 

the book-to-market factor, implying a more driving impact of the size factor. Additionally, the intercept 

no longer displays significance, as it approaches a value of zero in the value-weighted approach. The 

coefficient of determination is slightly higher for the equally-weighted approach, implying a better 

description of the models variance. Altogether, it can be concluded that abnormal negative performance 

cannot be precluded for the equally-weighted approach, while no abnormal performance can be derived 

given the value-weighted approach. This implies that smaller companies seem to experience more 

pronounced negative abnormal returns than larger issuing companies. 

Coefficient t-stat Coefficient t-stat Coefficient t-stat Coefficient t-stat

Intercept -0.004 -1.758* -0.002 -0.683 Intercept -0.006 -2.277** -0.002 -0.595

Rm-Rf 0.935 18.191*** 0.802 16.172*** Rm-Rf 0.959 18.770*** 0.811 16.969***

SMB -0.248 -2.253** -0.649 -6.109*** SMB -0.100 -0.872 -0.506 -4.733***

HML -0.333 -3.255*** -0.232 -2.353** HML -0.321 -3.149*** -0.211 -2.210**

R
2

0.555 0.542 R
2

0.623 0.608

***, ** and * denote significance on the 1 %, 5 % and 10 % level respectively

Full sample (T = 284) Full sample (T = 220)

Equally-Weighted Value-Weighted Equally-Weighted Value-Weighted

While the left statistics consider all potential months which included return data, the right statistics only consider months which included at least 20 different 

event to decrease the potential influence of one event's return results on the accumulated monthly return data. The stated R square refers to the adjusted R 

square of the regression. The T identifies the months that include conforming return data for the sample.
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On the other hand, the segment featuring the results for the 20+ adjustment reveals differences as the 

20+ adjustment accounts for an essentially higher R2 than for the All Month equivalent. Comparing the 

two samples further, similar characteristics are recognizable in terms of statistical significance. 

Considering the equally-weighted approach, the main difference is the size factor as it changes from 

significance on the 5 % level to no statistical significance for the 20+ adjustment. By contrast, the 

intercept increases in terms of statistical significance, as well as in absolute negative value terms, to a 5 

% level for the 20+ adjustment. In turn, the value-weighted results are identical in statistical 

significance and also only change marginally on a value base, except for the size factor which increases 

by 0.143 (~22%). Consequently, the same reasoning regarding abnormal performance can be followed 

as for the entire sample before since negative abnormal performance in the equally-weighted approach 

cannot be precluded, whereas no abnormal performance is prevailing given value-weights. As a result, 

the larger companies also seem to outperform the smaller companies in this approach. 

Carhart 4-factor Model 

Likewise to the description of the results using the 3-factor model, this section will consider the entire 

sample and associated results. Subsequently, the results of the 4-factor model will be compared to the 

ones from the 3-factor model. Taking a look at the R2 of table below, the pattern established in the 3-

factor is maintained as the equally-weighted averages exceed the value-weighted counterparts, while 

the 20+ adjustment also exhibits a higher R2 level than the All Month approach. 

 

Table 8: 4-factor model results considering All Months (left) and 20+ Adjustment (right) 

Coefficient t-stat Coefficient t-stat Coefficient t-stat Coefficient t-stat

Intercept -0.001 -0.546 0.000 -0.167 Intercept -0.003 -1.121 0.000 -0.066

Rm-Rf 0.880 16.876*** 0.780 15.164*** Rm-Rf 0.892 17.312*** 0.783 15.709***

SMB -0.232 -2.159** -0.643 -6.060*** SMB -0.081 -0.736 -0.498 -4.682***

HML -0.425 -4.146*** -0.270 -2.669*** HML -0.415 -4.127*** -0.251 -2.581***

WML -0.248 -3.885*** -0.102 -1.611 WML -0.263 -4.267*** -0.112 -1.880*

R
2

0.576 0.544 R
2

0.651 0.612

Full sample (T = 220)

Equally-Weighted Value-Weighted

Full sample (T = 284)

Equally-Weighted Value-Weighted

While the left statistics consider all potential months which included return data, the right statistics only consider months which included at least 20 different 

event to decrease the potential influence of one event's return results on the accumulated monthly return data. The stated R square refers to the adjusted R 

square of the regression. The T identifies the months that include conforming return data for the sample.

***, ** and * denote significance on the 1 %, 5 % and 10 % level respectively
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Starting once again with a description of the sample results including all potential months, statistical 

significance is prevailing for all coefficients except for the intercept given equal weights. Significance 

on the 1 % level is achieved for the remaining coefficients but the size factor, which only demonstrates 

significance on the 5 % level. The value-weighted approach displays significance on the 1 % level for 

the market portfolio, size and book-to-market coefficient, while the momentum factor as well the 

intercept do not demonstrate any significance. Consequently, no abnormal performance is detected for 

the entire sample given the 4-factor model. The 20+ adjustment sample has only two differences 

regarding the statistical significance of the respective coefficients. In comparison to the All Month 

approach, the size factor given equal weights is not significance, while the momentum factor in the 

value-weighted approach experiences statistical significance on the 10 % level. The most important 

similarity, however, is that both intercepts do not display any significance and consequently no 

abnormal performance can be inferred, despite the intercept being more negative in absolute terms 

using equally-weighting averages. 

Comparing these results to the 3-factor model, the non-existent statistical significance for the intercept 

is the most notable difference. This fact implies that the introduction of a fourth factor has led to a 

better depiction of the portfolio returns and simultaneously reduced the intercept values. Besides, only 

the value-weighted book-to-market coefficient discloses a varying statistical significance on the 1 % 

compared to 5 % level, implying similar impacts of the 3-factors in both factor models. 

5.3.4 Comparison of the CTP Results to Previous Research 

As described above, our findings differ depending on the factor model employed. Since no abnormal 

performance can be derived given the 4-factor model, the following comparison to former studies will 

be undertaken using the results obtained from the 3-factor model and particularly the 20+ adjustment 

approach. Our findings indicate a monthly abnormal performance of -0.06 % for the equally-weighted 

approach, while a value-weighted abnormal performance of -0.02 % cannot be statistically proven. 

The majority of American reference studies are in line with our thesis by experiencing higher negative 

abnormal performance for their equally-weighted results (Brav et al, 2000: Loughran & Ritter, 1995; 

Mitchell & Stafford, 2000). Moreover, these studies report statistical significance for only their 

equally-weighted results, which is in accordance with our findings, with the exception for Loughran & 
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Ritter (1995), who display significance for both approaches. Besides, Jegadeesh (2000) only controls 

for equally-weighted returns and also finds statistically significant negative returns. Nevertheless, the 

three studies mentioned before present negative monthly abnormal performances which exceed the 

results in our findings by a substantial amount in the equally-weighted approach (-0.33 % as lowest 

example versus -0.06 %). For the value weighted approach, Mitchell & Stafford (2000) report a result 

of -0.03 %, which is very similar to our finding, while the other two studies find markedly higher 

negative returns. Once again, Eckbo et al. (2000) poses an exceptional case by finding a negative 

monthly abnormal experience for the value-weighted case which surpasses the equal-weighted 

equivalent. Additionally, none of Eckbo et al.’s findings demonstrate statistical significance. However, 

their equally-weighted result (-0.12 %) comes closest to our finding of -0.06 %. Collectively, the 

American studies paint a similar picture by mostly relating to statistically significant equally-weighted 

returns, while also not reporting statistical significance while using value weights. 

European examples are rare, but Jeanneret (2005) uses also the 3-factor model and arrives at 

statistically significant abnormal performances of -0.75 % and -0.95% for the equally- and the value-

weighted approach respectively. These results exceed our findings by an enormous margin, while they 

also demonstrate a higher negative abnormal performance for the value- compared to the equally-

weighted approach, contrary to our findings. Since Jeanneret only reverts to a sample size of 114 

events, his results might be dominated by particular event companies, which could be one explanation 

of the substantial differences to our results. 

As derived in the comparison of the BHAR approach, the results reported for the CTP approach have a 

similar relationship to the market timing hypothesis. While both averaging schemes display negative 

average monthly returns, only the equally-weighted approach demonstrates statistical significance. 

Consequently, the market timing hypothesis can be considered as supported by the CTP approach as 

negative returns over three years following the announcement are depicted. 

5.3.5 Comparison of the BHAR & CTP Results 

As described in both the “Literature Review” and the “Methodology”, former literature is unable to 

decide upon which methodology is superior. As a result, both sides have proponents and critics and 

several studies apply both methodologies to draw conclusions based on a broader basis. With regard to 
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this fact, we consider it essential, after drawing a comparison of our findings with the respective former 

research, to compare the results of the BHAR and CTP approach reported in this thesis. Consequently, 

this should enable us to disclose potential contradictions of our findings, which are important to 

consider once further analyzing our data in terms of predictability and an event-driven trading strategy. 

For the majority of the comparison, we will use the 3-factor model, however we will briefly mention 

the 4-factor model as well. Furthermore, the 20+ adjustment minimizes the potential impact of events 

dominating monthly portfolio returns and is consequently considered to reflect the actual sample more 

proficiently and is hence applied in the comparison. 

The BHAR results over the three year period are -4 % and -5.6 % for the equally-weighted and the 

value-weighted approach respectively. While the equally-weighted results cannot demonstrate any 

significance, the value-weighted 3-year BHAR discloses statistical significance on the 5 % level. In 

comparison, the 3-factor average monthly returns are -0.6 % and -0.2 % for equal and value weights 

respectively. Therefore, the results display differences, albeit all results are negative, as the equally-

weighted returns for the BHAR approach are closer to zero than the value-weighted counterparts 

whereas the CTP returns report the opposite relationship. Consequently, while the value-weighted 

BHAR abnormal return reports statistical significance, and the equally- weighted cannot, the equally-

weighted CTP abnormal return is statistically significant, and the value-weighted is not. A comparison 

to the 4-factor model, which does not report any statistical significance, would therefore lead to an 

opposing depiction of the value-weighted returns. These results indicate support to current literature as 

the varying results impede the decision which methodology is superior. Additionally, it complicates the 

further analysis concerning return predictability. 

Referring to the aforementioned comparison of the two methodologies to the reference literature, it is 

evident that our BHAR findings deviate from the reference studies on the US market, while the CTP 

results share similarities to the respective reference studies. However, our BHAR results resemble more 

markedly the reference studies on the European markets than the CTP counterpart. This can partly 

contributed to the fact that we only compare the results to Jeanneret’s (2005) findings for the CTP. 
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5.4 Multivariate Analysis 

Up to this point, we have tried to establish if there are any short- or long-term abnormal returns in our 

sample following a SEO. We have presented our findings with regards to announcement effects and the 

long-run stock performance and subsequently, compared our findings with previous research and 

capital structure theories. However, this section will focus on examining whether the abnormal returns 

are related to the explanatory variables in our study. Table 9 reports regression estimates for which the 

dependent variables are either the 3-day CAR or the 36-month BHAR. One of our independent 

variables is normalized by utilizing its natural logarithm in line with the reasoning around the 

regression assumptions discussed in section 4.5.1 “Regression Diagnostics”. This variable is: Market 

Value (ln MarketCap). Furthermore, in line with previously presented results, we aim to compare 

differences between smaller and larger firms. The equally-weighted results are pronounced through an 

OLS regression and the value-weighted results are pronounced using a WLS regression, as explained in 

section 4.5 “Multiple Regression Analysis”. Lastly, before the discussion of each variable, we present 

the hypothesis we formed in section 3.3 “Independent Variables” once more. 

To find the set of variables that are best able to explain the variations in CAR and BHAR, several 

stepwise tests have been conducted which are not presented in the thesis. Instead, Table 9 reports two 

models per dependent variable and weighting scheme, resulting in 8 regression estimates. However, for 

ease of comprehension and easy referral, they are named Model 1-8. The first model per dependent 

variable and weighting scheme reports the results of including all explanatory variables in order to 

provide an overview. However, the second model per dependent variable and weighting scheme 

includes the variables that are found to have explanatory power and hence, these models (2, 4, 6, 8) will 

be elaborated upon. 

Overall, our chosen variables seem to better explain the variations in CAR, rather than BHAR, as more 

coefficients are significant and we reach a higher explanatory power (Adj. R-Sq.). Furthermore, the 

value-weighted regressions seem to be able to better explain the variations in CAR and BHAR 

compared to the equally-weighted. For CAR, the explanatory power increases from 1.6% to 7.1% when 

comparing Model 2 and 4. For BHAR however, the increase is smaller. As evident from Model 6, the 
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explanatory variables can only explain 1.2% of the variations, whereas Model 8 reports an Adj. R-Sq. 

of 3.9%. In the following, we will discuss the findings of each independent variable separately. 
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Table 9: Regression results

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8

Intercept -0.0290*** -0.0206*** -0.0636*** -0.0649*** -0.2012 -0.0940* 0.193 -0.1209**

(0.0106) (0.0031) (0.0139) (0.0138) (0.1845) (0.0534) (0.2795) (0.0497)

Relative Size of Issue -0.0176** -0.0188*** -0.0337*** -0.0338** 0.1429 -0.1346

(0.0076) (0.0070) (0.0147) (0.0147) (0.1322) (0.2915)

ln Market Value 0.0006 0.0044*** 0.0047*** 0.0265 -0.0264

(0.0013) (0.0013) (0.0013) (0.0219) (0.0265)

B2M ratio 0.0122*** 0.0086** 0.0158*** 0.0159*** 0.0977 0.1347** 0.1800** 0.2292***

(0.0041) (0.0038) (0.0043) (0.0043) (0.0720) (0.0610) (0.0865) (0.0765)

Momentum Factor 0.0061 0.0115*** 0.0115*** -0.1171 -0.2545*** -0.2397***

(0.0044) (0.0034) (0.0034) (0.0766) (0.0687) (0.0668)

Frequent Issuer (dum) 0.0015 -0.0075** -0.0075** -0.0800 -0.0222

(0.0046) (0.0030) (0.0030) (0.0792) (0.0586)

Utilities (dum) -0.0132* -0.0125* 0.0028 -0.2466** -0.2433** -0.0050

(0.0069) (0.0065) (0.0041) (0.1200) (0.1134) (0.0801)

Financials (dum) -0.0067 -0.0049 -0.0060* -0.0428 0.0656

(0.0056) (0.0037) (0.0034) (0.0974) (0.0731)

IT (dum) 0.0068 0.0119*** 0.0108*** -0.0208 -0.0145

(0.0058) (0.0039) (0.0036) (0.1003) (0.0777)

CAR (3-day) N/A N/A N/A N/A 1.0593 0.7288

(0.6956) (0.7909)

N 632 632 632 632 632 632 632 632

Adj R-sq. (%) 1.5 1.6 7.0 7.1 1.0 1.2 3.3 3.9

CAR (3-day) BHAR (36 months)

The table reports unstandardized beta coefficients with their respective statistical significance. Standard errors are presented below the coefficients in parantheses. Lastly, ***, ** and * 

denote significance on the 1%, 5% and 10% level respectively. 

Equally-weighted Value-weighted Equally-weighted Value-weighted
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Relative Size of the Issue (RelSize) 

Hypothesis: The relative size of the issue is negatively related to the abnormal returns of issuing firms, 

both in the short- and long-run. 

This variable puts the size of the issue in relation to the issuing firm’s market value. As evident from 

Model 2, where CAR is the dependent variable, the RelSize has a statistically significant beta 

coefficient of -0.0188. More specifically, is it implied that if the RelSize increases with 1%, ceteris 

paribus, the 3-day CAR will decrease with 0.0188%. When looking at Model 4, the coefficient is also 

statistically significant and negative with a value of -0.0338. These two findings indicate that the 

RelSize has a negative relationship with the CAR for both smaller and larger firms. In fact, if more 

weight is put on larger firms, as done by Model 4, the coefficient becomes even more negative, 

suggesting that an increase in relative issue size of larger firms has a more negative impact on CAR 

compared to an increase by smaller firms. 

However, when comparing this with the long-run returns, it seems like the RelSize cannot explain the 

variations in BHAR. For the equally-weighted regression in Model 5, the coefficient is positive. For the 

value-weighted in Model 7, the coefficient is negative. However, the RelSize is not statistically 

significant in any of these models. 

Previous research reports a negative relationship between the issue size and the CAR (e.g. Asquith & 

Mullins, 1986; Masulis & Korwar, 1986), which is in accordance with the signaling theory and the 

explanation that a potential dilution of management’s shareholdings is interpreted as a negative signal 

by the investors. Our findings about the relative size of the issue are in line with these results, as a 

negative relationship between the relative size and the CAR is found. In accordance with the absolute 

issue size, a higher relative issue size increases the possibility that management’s shareholding will 

dilute. In the long-run, Gajewski & Ginglinger (2002) explain that an overvaluation will increase the 

incentive to issue more equity. This would also be applicable to our variable, holding everything else 

equal, as it implies a higher relative size of the issue. Furthermore, Gajewski & Ginglinger (2002) 

explain that a higher issuer will lead to an underperformance in the years following the issue due to 

asymmetric information. Our findings conflict with this as we are unable to report a relationship 

between the relative size of the issue and the long-run returns. This could stem from the fact that the 
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highest issue proceeds not necessarily lead to the highest relative size, and Gajewski & Ginglinger 

illustrate that the highest gross proceeds have an amplifying negative impact. 

Market Capitalization (ln MarketCap) 

Hypothesis: The market capitalization of an issuing firm is positively related to the abnormal returns, 

both in the short- and long-run.  

When interpreting the coefficients of MarketCap, it is important keep in mind that the variable is log 

transformed, which leads to a slightly different interpretation. Using the coefficient from Model 4 for 

demonstration purposes: if the MarketCap increases with 1%, ceteris paribus, the CAR will increase by 

LN(1.01)*0.0047= 0.00004677. Rounded, this is the same as 0.0047% and thus, the coefficient can 

roughly be interpreted as a percentage directly. The coefficient from the above example is significant 

on the 1% level, indicating that an increase in MarketCap for larger firms has a positive effect on CAR. 

However, when comparing these results with the equally-weighted regression, the coefficient is 

insignificant in Model 2. This implies that an increase of MarketCap for smaller firms cannot explain 

the variations in CAR. Similar to the coefficients of RelSize, the equally-weighted model 5 for BHAR 

reports a positive coefficient for MarketCap, whereas the value-weighted Model 7 reports a negative 

coefficient. Once again, none of them display significance. 

Previous research has reported a positive relationship between the size of firms (measured in market 

capitalization) and abnormal returns (e.g. Brav et al., 2000; Spiess & Affleck-Graves, 1995; Stoll & 

Whaley, 1983). The results are explained with that information asymmetry is lower for larger firms and 

thus, investors are better informed about the intrinsic value of the firm. This implies that it is more 

difficult for larger firms to time the SEO to a favorable point in time and thus, should experience less 

underperformance. Our results support this, although only in part. We find that an increase in 

MarketCap for larger firms has a positive relationship with the announcement returns. However, for the 

equally-weighted CAR regressions and all BHAR regressions, we find no significance. 

Book-to-Market Ratio (B2M) 

Hypothesis: The book-to-market is positively related to the abnormal returns of issuing firms, both in 

the short- and long-run. 
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This is the only variable included in all final Models (2, 4, 6 and 8). Furthermore, the coefficients are 

all positive and display significance on either the 1% or 5% level. For Models 2 and 4, the coefficients 

are reported as 0.0086 and 0.0159 respectively. This indicates that an increase in B2M has a positive 

relationship with CAR, regardless of weighting scheme. The same is implied from the findings of the 

long-run returns. For the BHAR, the coefficients are reported as 0.1347 and 0.2292 for Model 6 and 8 

respectively. Based on these findings, a higher B2M seems to have a positive effect on abnormal 

returns, both in the short- and long-run, and a B2M increase seems to imply higher abnormal returns 

for larger firms. 

Denis (1994) finds that firms with higher B2M ratios experienced higher announcement returns 

compared to firms with low B2M ratios. The result is explained by the simple fact that firms with low 

B2M ratios are more expensive due to their high valuation. Jeanneret (2005) documents similar results 

for the long-run stock performance, but explains his findings by reduced agency costs. As growth firms 

face many profitable investment opportunities, managers’ incentive to over-invest or to consume perks 

is reduced. However, Loughran & Ritter (1995) are unable to provide evidence that has a positive 

relationship with the long-run performance, when included as an independent variable. Our results 

support the findings from both Denis (1994) and Jeanneret (2005), while contrasting the findings of 

Loughran & Ritter (1995), as the significance in our sample is consistent across announcement returns, 

and long-run returns and weighting schemes. Furthermore, the value-weighted coefficients are higher 

than the equally-weighted, implying that an increase in B2M for larger firms has an even greater 

impact than for smaller firms.  

Momentum Factor (MOM) 

Hypothesis: The momentum factor is positively related to the abnormal returns of issuing firms, both in 

the short- and long-run. 

MOM reports some interesting findings. First of all, for both CAR and BHAR, none of the coefficients 

in the equally-weighted models display statistical significance, whereas the MOM coefficients in the 

value-weighted models display significance on the 1% level. This indicates that the MOM seems to be 

of relevance for the abnormal returns of larger firms, but not for smaller firms. Secondly, as evident 

when comparing Model 4 and Model 8, the coefficients have reversed signs. More specifically, an 

increase in MOM seems to have a positive effect on the short-run returns (CAR), but a negative effect 
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on the long-run returns (BHAR). This suggests that a higher MOM prior to the SEO contributes to 

higher announcement returns, while the long-run returns decrease. 

Previous research states a negative relationship between the pre-issue momentum and both 

announcement returns and long-run performance. In event studies, scholars (e.g. Denis, 1994; Masulis 

& Korwar 1986) explain the negative relationship by the momentum serving as a proxy for 

asymmetrical information between the management and the investors. Consequently, a positive 

momentum factor increases the possibility for a stock price overvaluation. Correspondingly, De Bondt 

& Thaler (1985) report that ‘losers’ outperform ‘winners’ in the three years following a SEO according 

to the overreaction hypothesis. Our findings, in comparison, illustrate a negative relationship between 

the MOM and the BHAR, but a positive relationship between the MOM and the CAR, even though 

only for a WLS. Nevertheless, our results appear to reflect the argumentation of De Bondt & Thaler 

(1985) that prior ‘losers’ outperform the ‘winners’ in the long-run. In contrast, our findings conflict 

with the results reported in previous research concerning announcement effects. The regression 

demonstrates that the MOM factor has a positive impact on the announcement returns in our sample. A 

potential explanation, as the MOM factor is found in the WLS and hence for rather large companies, 

could be in accordance with Stoll & Whaley’s (1983) argumentation that large firms experience less 

information asymmetry. As a result, it is more difficult to exploit an overvaluation, and the positive 

pre-issue run-up relates to an overall favorable performance of the company. 

Frequent Issuer (FreqIssuer) 

Hypothesis: Frequent issuers are negatively related to the abnormal returns of issuing firms, both in 

the short- and long-run. 

This is a dummy variable which can only take the value of 0 or 1. This means that the interpretation of 

the coefficients differs slightly. We use firms that only issued equity once as a reference group (coded 

as 0), and consequently test whether the CAR and BHAR differs for firms that issued equity multiple 

times (FreqIssuer). Thus, we can comment on whether it seems like frequent issuers experience better 

or worse CARs and BHARs compared to single issuers. For the FreqIssuer coefficient only the value-

weighted CAR regressions display statistical significance, with the coefficient reported as -0.0075 in 

Model 4. For the equally-weighted CAR regressions, the coefficient is positive, albeit insignificant. 

This indicates that larger firms experience more negative announcement returns of 0.75% if equity is 
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issued repeatedly, while the CAR for smaller firms cannot, with statistical significance, be explained by 

the number of equity issues undertaken. Although the coefficients are positive for the long-run returns, 

we find no significant relation between FreqIssuer and BHAR, regardless of the weighting scheme. 

Previous research focuses rather on the relationship between frequent issuers and the respective 

BHARs. Billet et al. (2010) report a significant underperformance of frequent issuers compared to 

single issuer. On the other hand, Spiess & Affleck-Graves (1995) are unable to find differences 

between the performance of single and frequent issuers. For the announcement returns, Brav et al. 

(2010) argue that frequent equity issues can imply that a firm is still situated in a poor financial 

situation and hence needs to raise more capital. As a result, they explain that frequent issues lead to 

more negative market reactions. This thesis reports only a significant negative relationship between the 

CAR and the FreqIssuer, given a WLS regression. Hence, our findings seem to represent the 

argumentation by Brav et al. (2010). However, our findings indicate that frequent issues influence the 

return of larger companies negatively compared to those of large single issuers. For the BHAR, we 

cannot report any significance and therefore contradict former research, which highlights a negative 

relationship. 

Industry (UTILITY, FIN, IT) 

Hypothesis: The industry is not related to the abnormal returns of issuing firms, both in the short- and 

long-run. 

Hypothesis: The industry is related to the abnormal returns of issuing firms in the short-run, but it is not 

related to the abnormal returns in the long-run. 

Our industry variables are also dummy variables and their coefficients should be interpreted in a 

similar manner as FreqIssuer. In this case, we use industrial firms as a reference group and thus, we test 

whether the abnormal returns of utility firms (UTILITY), financial firms (FIN) and IT-firms (IT) differ 

compared to the returns of industrial firms. 

If we start by examining UTILITY, it seems like the variable can explain some variation in both CAR 

and BHAR in the equally-weighted regressions. Model 2 reports a statistically significant coefficient of 

-0.0125, although it is only significant on the 10% level. However, more interesting is the finding in 

Model 6, where the UTILITY coefficient of -0.2433 is significant on the 1% level. This suggests that 
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smaller firms in the UTILITY category experience 24.33% lower BHARs over 36 months, compared to 

equivalent industrial firms. Since we cannot find any significance for the value-weighted regression 

models, it seems like larger utility firms do not experience different CARs or BHARs compared to their 

equivalent industrial firms. 

Secondly, we find no statistical significance for the FIN category in our BHAR regressions. For CAR 

however, we find a coefficient reported as -0.0060 in the value-weighted Model 4, implying that larger 

financial firms compared to industrial firms seem to experience more negative announcement returns of 

-0.6%. However, the coefficient is merely significant on the 10% level. 

Lastly, and similar to the FIN category, we find statistical significance for the IT category in the value-

weighted Model 4, with CAR as dependent variable. However, the IT category is positive and 

significant on the 1% level with the coefficient reported as 0.0108. This suggest that larger IT firms 

experience 1.08% higher CARs than industrial equivalents. 

Spiess & Affleck-Graves (1995) test several industries but are unable to find any significant differences 

between the respective long-run performances. Our findings conflict with Spiess & Affleck-Graves’ 

results since the results display significant differences. As we use the biggest industry group, the 

industrials, as reference group, these differences hold true between industrials and the other industry. In 

the event study, utilities and financials seem to imply more negative returns than industrials, while IT 

companies indicate more positive returns. The findings that IT companies perform better comparably 

might be explained due to investors’ belief that the equity issue will be used for favorable NPV 

projects. Utilities also display a negative return relationship compared to industrials in the long-run. 

Since utilities perform worse in the short-run, our findings contradict the findings by Asquith & 

Mullins (1986) as well as Masulis & Korwar (1986) as they report the opposite finding of industrial 

companies performing poorly compared to utilities, and explain this due to the stricter restriction 

imposed on public utility companies. 

CAR (3-day) 

The final independent variable in our regressions is the 3-day CAR and obviously, this variable is only 

applicable to the BHAR regression models. For both the equally- and value-weighted models, the 

coefficient is positive. However, none of them is significant and thus, we cannot provide evidence that 
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the 3-day CAR explains the variations in BHAR over 36 months. Consequently, we cannot conclude a 

direct relationship between the CARs and the respective BHARs. 

 

Table 10: Summary of hypotheses and findings 

5.5 Analysis of Negative vs. Positive Announcement Effects 

Up to this point, we have tried to establish if there are any short- or long-term abnormal returns in our 

sample following a SEO. We have presented our overall findings with regards to announcement effects 

and the long-run stock performance and subsequently, compared our findings with previous research 

and capital structure theories. Furthermore, we have also presented our findings with regards to the 

explanatory variables in the thesis and their respective relationships with the short- and long-run 

abnormal returns. 

However, for the purpose of this thesis, it is also useful to examine the long-run returns of the firms 

based on their SEO announcement effect. This will assist us in answering our second research question. 

Therefore, we have split up the SEOs in two groups: 1) 444 firms who experienced negative 

announcement effects over the event window (henceforth NEG) and 2) 188 firms who experienced 

positive announcement effects (henceforth POS). This division is essential to enable a comparison of 

the long-run returns and to identify potential differences between the two groups. The section will start 

Hypothesis EW VW EW VW

The relative size of the issue is negatively related to the abnormal 

returns of issuing firms, both in the short- and long-run.    

The market capitalization of an issuing firm is positively related to the 

abnormal returns, both in the short- and long-run.    

The book-to-market is positively related to the abnormal returns of 

issuing firms, both in the short- and long-run.    

The momentum factor is positively related to the abnormal returns of 

issuing firms, both in the short- and long-run.    

Frequent issuers are negatively related to the abnormal returns of 

issuing firms, both in the short- and long-run.    

The industry is related to the abnormal returns of issuing firms in the 

short-run, but it is not related to the abnormal returns in the long-run.    

CAR BHAR
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with a brief presentation of the actual announcement effects of the NEG and POS groups in a similar 

manner as the full sample. Subsequently, we will present the long-run returns of the two groups and try 

to identify patterns and characteristics for each group. Lastly, we will present regression models for 

each group by using the 12-, 24- and 36-month BHAR. 

5.5.1 Announcement Effect (NEG vs. POS) 

 

 
Graph 11: AAR vs CAAR, NEG and POS Sample 

The above 4 graphs report the AAR and the CAAR for the POS and NEG groups over 21 days [-10; 

+10]. The graphs confirm what we report for the full sample, namely that the large AARs are clustered 

around day 0. However, one interesting thing is found with the POS group. The AAR in the two lower 

graphs displays its highest value on day 1, suggesting that the main announcement effect takes place 

one day later, compared to the firms who experienced negative event returns. The results are persistent, 
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regardless of weighting scheme. A potential explanation could be that the SEO announcements have 

taken place after stock markets close and therefore, the adjustment is done the following day. Another 

difference between the two subgroups can be found when looking at the level of abnormal returns. For 

the NEG group, the announcement effect seems to be less severe for larger firms. However, when 

interpreting the findings for the POS group during the event window, the value-weighted scheme 

displays positive abnormal returns of more than 1.5% on day 1, whereas the equally-weighted scheme 

displays abnormal returns of less than 1.5% on day 1. These findings suggest that the market favors 

SEOs of larger firms on the day of the announcement. In other words, when the equity issue is 

considered bad news, large firms experience a smaller negative market reaction and when the issue is 

considered good news, large firms experience a more positive market reaction. Lastly, the fluctuation 

in AAR between the days is larger for the firms who experienced a positive announcement effect. 

However, 188 firms had a positive announcement effect (compared to 444 firms with negative 

announcement effect) and the smaller sample size could potentially explain this variance. 

We see in the full sample in Graph 5 that the equally-weighted returns displayed significant CAARs 

prior to the announcement, whereas the value-weighted did not. When comparing the CAARs of our 

NEG and POS groups, we find further differences. In addition to the inference that the stock price run-

up is caused by smaller firms, our findings also suggest that the phenomenon is isolated to our NEG 

group.  

 

Graph 12: CAAR, NEG and POS Sample 
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The two above graphs clearly report the difference in CAARs between our subgroups, using equally-

weighted returns. The significant stock-price run-up prior to the announcement seems to stem from the 

firms that experienced negative market reactions. For our positive subgroup, there is no evidence of a 

stock price run-up prior to the announcement. When using value-weighted returns for the subgroups, 

there is no significance prior to the announcement for any of the groups and hence, the graphs are not 

presented. 

So far, we have illustrated the 21-day abnormal returns for our two subgroups. However, to enable a 

comparison between the announcement returns and the long-run stock performance, it is also useful to 

report more detailed findings for our two subgroups. The following two tables are structured in the 

same way as for the full sample and we will start with the firms that experienced a negative 

announcement effect. 

The overall results for the NEG sample of 444 SEOs are very similar to the full sample of 632 SEOs, 

which makes sense as the NEG sample constitutes approximately 70% of the entire sample. 

Furthermore, the full sample reports negative AARs and CAARs and since the NEG sample isolates the 

negative announcement returns, these results are amplified. 

 

Table 11: Announcement returns surrounding the announcement, NEG Sample 

Days AAR Std Dev t-test Rank test AAR Std Dev t-test Rank test

-2 0.000 0.021 -0.167 -0.076 -0.001 0.024 -0.979 0.161

-1 -0.008 0.024 -7.187*** -4.063*** -0.004 0.025 -3.392*** -1.925*

0 -0.021 0.043 -10.451*** -9.144*** -0.015 0.034 -9.023*** -6.709***

1 -0.011 0.027 -8.557*** -5.626*** -0.010 0.028 -7.509*** -4.4374***

2 -0.003 0.023 -2.361** -0.459 -0.001 0.020 -0.842 -0.108

CAAR [-2,2] -0.043 0.052 -17.337*** -3.874*** -0.031 0.039 -9.319*** -2.591***

CAAR [-1,1] -0.040 0.045 -18.758*** -6.278*** -0.029 0.031 -10.190*** -4.336***

Negative Announcement Returns (N=444)

Equally-Weighted Value-Weighted

***, ** and * denote significance at 1%, 5% and 10% respectively

t-stat t-stat
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Equally-weighted 

The AAR on the day of announcement is reported as -2.1%, which is close to twice the negative return 

of the full sample. Once again, the AAR on day -1, 0 and 1 all report statistical significance on the 1% 

level, regardless of test used. However, an interesting finding, which was not displayed for the full 

sample, is the significance two days after the announcement. The AAR on day 2 is reported as -0.3% 

with a significance on the 5% level for the t-test. The significance, however, is not persistent with the 

Rank test. For the 3- and 5-day windows, both report CAARs of -4% and -4.3% respectively with high 

statistical significance. 

Value-weighted 

The results of the value-weighted returns are also in line with our full sample results. The AAR of -

1.5% on the announcement day is less negative compared to the equally-weighted returns and day -1, 0 

and 1 all report significance. As explained above, the NEG sample has isolated all negative events, and 

hence, the statistical significance is stronger for the 3 days surrounding the announcement. This 

becomes most obvious when comparing the t-statistics of the Rank test for the NEG sample and the full 

sample. For our NEG sample, the AAR is statistically significant on the 10% level for day -1 and on 

the 1% level for day 0 and 1. For the full sample, only day 0 was statistically significant. This results in 

significant CAARs of -2.9% and -3.1% for the 3- and 5-day respectively. 

Opposed to the NEG sample, our POS sample includes only the positive announcement effects. The 

POS sample consists of 188 SEOs, which corresponds to approximately 30% of our full sample. 
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Table 12: Announcement returns surrounding the announcement, POS Sample 

Equally-weighted 

For the equally-weighted POS sample, all 5 days report positive AARs. The highest AAR (1.4%) is 

reported one day after the announcement, whereas day -1 and 0 both report AARs of 0.8%. Similar to 

our earlier findings for the equally-weighted returns, all three days are statistically significant on the 

1% level, using both the t-test and Rank test. Furthermore, the 3-day CAAR of 3% and the 5-day 

CAAR of 3.4% are both statistically significant. 

Value-weighted 

The value-weighted POS sample also reports the highest AAR (1.5%) on day one with high statistical 

significance. A rather surprising finding is the 0.1% AAR on day -1 with no statistical significance. 

This contrasts our other findings, which have reported a high statistical significance on the day prior to 

the announcement, at least with the parametric test. Furthermore, the AAR of 0.6% on day 2 is reported 

as significant with the t-test. However, important to note here is the significance when considering the 

Rank test. With the non-parametric test, only day 0 and 1 display significance at the 5- and 1% level 

respectively. 

The CAARs are reported as 2.6% and 2.8% for the 3- and 5-day windows. When using the t-test, both 

windows display a statistical significance. However, when using the Rank test, only the 3-day window 

of 2.6% reports significance on the 5% level.  

Days AAR Std Dev t-test Rank test AAR Std Dev t-test Rank test

-2 0.002 0.026 1.024 -0.319 -0.004 0.027 -1.850* -1.300

-1 0.008 0.029 3.738*** 3.318*** 0.001 0.026 0.468 0.591

0 0.008 0.024 4.518*** 4.025*** 0.010 0.020 6.681*** 2.418**

1 0.014 0.028 6.639*** 6.300*** 0.015 0.027 7.689*** 3.898***

2 0.003 0.029 1.250 1.577 0.006 0.027 2.877*** 0.813

CAAR [-2,2] 0.034 0.053 8.872*** 2.980*** 0.028 0.038 4.214*** 1.284

CAAR [-1,1] 0.030 0.032 10.646*** 4.548*** 0.026 0.031 3.842*** 2.303**

***, ** and * denote significance at 1%, 5% and 10% respectively

t-stat t-stat

Positive Announcement Returns (N=188)

Equally-Weighted Value-Weighted
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5.5.2 Long-run Post-issue Stock Performance (NEG vs. POS) 

After having presented the announcement effects of NEG and POS, we will now elaborate on the 

BHARs of the respective groups. The following two graphs illustrate the equally- and value-weighted 

BHARs from 10 days after the SEO announcement up to 36 months after.  

Both weighting schemes from our NEG group report positive BHARs the initial months after the SEO, 

which corresponds to the results of our full sample. This is not surprising however, given that the NEG 

group corresponds to approximately 70% of our 632 SEOs. 

 

Graph 13: BHAR over 36 months, NEG Sample 

The value-weighted BHAR increase is steeper compared to the equally-weighted, indicating that larger 

firms with a negative announcement effect benefit early, following a SEO. However, after the initial 

increase, the value-weighted BHAR declines rapidly and become negative within half a year. After 9 

months, the value-weighted BHAR is down to approximately -5%. However, the BHAR remains close 

to this level during the rest of the holding period. When examining the equally-weighted BHAR 

however, the decline is less severe and it is not until month 8 they become negative. The equally-

weighted BHAR remains higher than the value-weighted over the majority of the holding period. 

However, after approximately 30 months, the steady decline of the equally-weighted BHAR falls 

below the value-weighted and the 36-month holding period returns for the equally-weighted approach 

ends at close to -7%. This development is indicative that a SEO announcement harms smaller 

companies more than larger companies over three years, given a negative announcement effect.  
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If we turn the focus to our POS group, the difference between equally-and value-weighted BHAR is 

more substantial. 

 

Graph 14: BHAR over 36 months, POS Sample 

Graph 14 reports that the value-weighted BHAR is negative throughout the entire period and reaches 

the lowest point within the last year. On the other hand, the equally-weighted BHAR is positive 

throughout the entire period. This suggests that smaller firms that experienced positive announcement 

effects also enjoy positive returns on average 3 years after the SEO, while larger firms experience 

negative returns over the 3 years after the SEO. However, for the equally-weighted BHAR, the major 

climb between month 6 and 9 is almost depleted between month 25 and 30 and consequently, the 36-

month BHAR lands close to 2%. An interesting feature is furthermore that the value-weighted BHAR 

is more negative on an absolute base than the two BHARs reported for the NEG sample. This fact 

suggests that larger companies experiencing positive announcement effects will suffer the most in the 

long-run. Another main distinction is that the equally-weighted returns experience positive returns in 

the first month compared to severe losses for the value-weighted ones, as pointed out before, implying 

an amplification of the positive announcement returns over the first several months following the 

announcement for the smaller POS companies. On the other hand, larger POS companies appear to 

suffer directly after the immediate positive reaction. 

After illustrating the return developments for the respective subsamples, the following table reports the 

statistical significance of our findings with regard to the NEG and POS groups. 
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Table 13: BHAR over 12, 24 and 36 months, NEG and POS sample 

The table highlights one of the main differences between the NEG and POS groups, namely the 

permanent positive BHAR for the POS sample under equal weights, whilst the BHARs are negative for 

all three years for the other three examples. Furthermore, the NEG sample reports no significance for 

any of the 3 years, although the value-weighted BHARs come close to significance on the 10% level. 

This means that we cannot confirm, with statistical significance, that there are in fact any long-run 

abnormal returns for the firms that experienced negative announcement effects. 

For the POS group however, we do find some statistical significance. For the equally-weighted 

approach, all three years report positive BHARs as illustrated by Table 13. The first year, which 

includes the sharp climb between month 6 and 9, shows statistical significance, albeit on the 10% level. 

As also illustrated in graph 14 and confirmed by the above table, the value-weighted approach reports 

negative BHARs over the entire period. The 12- and 24-month results report statistically significant 

BHARs of -6.5% and -8.4 % respectively. This suggests that smaller firms with positive SEO 

announcement effects experience positive abnormal returns the first year after the SEO, while larger 

firms with positive announcement effects underperform during the two years following a SEO. For the 

full sample, we find significant underperformance over 3 years (see section 5.3.1) using the value-

weighted approach. When splitting the sample into our two subgroups, the significance diminishes. 

However, this is not surprising as both the NEG and POS group report negative BHARs over 36 

months and standing alone; none of them are severe enough to display significance. 

When comparing our findings from the BHAR approach with the CTP approach, we find contrasting 

results over 36 months for the NEG and POS groups. 

Months BHAR Std Dev t-stat BHAR Std Dev t-stat Months BHAR Std Dev t-stat BHAR Std Dev t-stat

12 -0.005 0.457 -0.215 -0.031 0.394 -1.636 12 0.061 0.460 1.880* -0.065 0.410 -2.181**

24 -0.030 0.696 -0.925 -0.037 0.484 -1.611 24 0.051 0.653 1.108 -0.084 0.478 -2.399**

36 -0.065 0.895 -1.533 -0.044 0.632 -1.460 36 0.019 0.949 0.260 -0.081 0.789 -1.623

Positive event returns (N = 188)

Equally-Weighted Value-Weighted

** and * denote significance at 5 % and 10 % level respectively

Negative event returns (N = 444)

Equally-Weighted Value-Weighted

Buy-and-Hold-Return
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Table 14: 3-factor model results, NEG and POS Sample - 20+ Adjustment Approach 

Table 14 reports the regression estimates for the NEG and POS samples using Fama-French’s 3-factor 

model. For the NEG sample, the intercept coefficients are negative, regardless of weighting scheme. 

This indicates that the long-run returns are negative, which is similar to the BHAR approach. In the 

BHAR approach, we find no significant abnormal returns for the NEG sample over 36 months. 

However, using the CTP approach, the equally-weighted returns display significance on the 5% level, 

while the value-weighted coefficient is insignificant. This implies that smaller firms that experienced a 

negative announcement effect experience long-run abnormal returns over 36 months after the SEO, 

while larger firms do not, given the CTP approach. 

Looking at the POS sample, the previously presented BHAR results display no significance over 36 

months. For the equally-weighted approach, the BHAR was positive and the value-weighted reported a 

negative BHAR. However, when using the CTP approach, both weighting schemes are negative and 

significant. The equally-weighted regression display an intercept of -0.008 that is statistically 

significant on the 1% level and the value-weighted regression display a coefficient of -0.006, which is 

significant on the 10% level. This finding indicates that regardless of weighting scheme, firms that 

experienced positive announcement effects also experience negative long-run abnormal returns, given 

the CTP approach. 

Lastly, when applying Carhart’s 4-factor model, we find no evidence of abnormal returns as none of 

the intercept coefficients are significant. This is similar to our findings for the full sample as well. 

Coefficient t-stat Coefficient t-stat Coefficient t-stat Coefficient t-stat

Intercept -0.006 -2.067** -0.0004 -0.162 Intercept -0.008 -2.643*** -0.006 -1.842*

Rm-Rf 0.965 18.382*** 0.780 16.395*** Rm-Rf 0.971 16.971*** 0.912 14.952***

SMB -0.113 -0.966 -0.476 -4.470*** SMB -0.029 -0.216 -0.538 -3.767***

HML -0.331 -3.156*** -0.279 -2.940*** HML -0.289 -2.523** -0.065 -0.530

R
2

0.615 0.589 R
2

0.610 0.580

***, ** and * denote significance on the 1 %, 5 % and 10 % level respectively

Equally-Weighted Value-Weighted Equally-Weighted Value-Weighted

While the left statistics consider the 20+ Adjustment approach for the NEG sample, the right statistics consider it for the POS Sample. The stated R square 

refers to the adjusted R square of the regression. The T identifies the months that include conforming return data for the sample.

Negative event returns (T = 219) Positive event returns (T = 186)
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Table 15: 4-factor model results, NEG and POS sample - 20+ Adjustment Approach 

This implies that the introduction of a fourth factor has led to a better depiction of the portfolio returns 

and in consequence reduces the intercept values. 

To summarize, our findings from the BHAR and CTP approaches with regards to the POS and NEG 

samples display rather conflicting results, as they report statistical significance for opposing samples 

and weighting schemes. We find no significant underperformance for the NEG sample when using the 

BHAR approach, while we do find significant negative BHARs for the POS sample. Thus, we cannot 

prove that SEO firms that experience a negative announcement effect do in fact underperform in the 

long-run compared to their matched benchmarks, while our findings suggest that firms with positive 

announcement effects see their long-returns deteriorate more than non-issuing firms. With regards to 

our full sample regressions (see section 5.4 Multivariate Analysis), we were unable to prove a 

significant relationship between the 3-day CAR and the 36-month BHAR. With these findings, it can 

be considered cumbersome to predict the long-run returns of SEO firms, based on their announcement 

returns. Therefore, in an attempt to further identify characteristics that have a significant impact on the 

long-run returns of issuing firms, we will perform regressions on the POS sample in the following 

section in order to examine the same explanatory variables as in the full sample regressions. We choose 

to exclude regressions on the NEG sample, as we cannot prove that these firms underperform following 

a SEO. Thus, we attempt to shed light on potential factors that impact the long-run underperformance 

of SEO firms, given they experience positive announcement returns. Furthermore, to enable a deeper 

analysis and examine the first two years where we find significance, we also include the 12- and 24- 

month BHAR as a dependent variable in addition to the 36-month BHAR. 

Coefficient t-stat Coefficient t-stat Coefficient t-stat Coefficient t-stat

Intercept -0.006 -2.067** -0.0004 -0.162 Intercept -0.008 -2.643*** -0.006 -1.842*

Rm-Rf 0.965 18.382*** 0.780 16.395*** Rm-Rf 0.971 16.971*** 0.912 14.952***

SMB -0.113 -0.966 -0.476 -4.470*** SMB -0.029 -0.216 -0.538 -3.767***

HML -0.331 -3.156*** -0.279 -2.940*** HML -0.289 -2.523** -0.065 -0.530

R
2

0.615 0.589 R
2

0.610 0.580

***, ** and * denote significance on the 1 %, 5 % and 10 % level respectively

Equally-Weighted Value-Weighted Equally-Weighted Value-Weighted

While the left statistics consider the 20+ Adjustment approach for the NEG sample, the right statistics consider it for the POS Sample. The stated R square 

refers to the adjusted R square of the regression. The T identifies the months that include conforming return data for the sample.

Negative event returns (T = 219) Positive event returns (T = 186)
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5.5.3 Multivariate Analysis (POS) 

 

Table 16: Regression results, POS sample 

The above regressions are performed in a similar manner as the full sample regressions. However, as 

mentioned above, we also include the 12- and 24- month BHAR in addition to the 36-month BHAR. 

Furthermore, we only present the final models, which are deemed to have the highest explanatory 

12-month 24-month 36-month 12-month 24-month 36-month

Intercept 0.2673** -0.1396* -0.1050 0.8452*** 0.8429*** 1.1394***

(0.1298) (0.0741) (0.0864) (0.2298) (0.2871) (0.3884)

RelSize 0.2297** -0.9415** -1.1217** -1.7052***

(0.1080) (0.3748) (0.4710) (0.6148)

ln MarketCap -0.0462** -0.0740*** -0.0840*** -0.1187***

(0.0180) (0.0215) (0.0276) (0.0353)

B2M -0.1595** 0.2095*

(0.0687) (0.1093)

MOM -0.2422*** -0.2384**

(0.0796) (0.0996)

FreqIssuer (dum) 0.2775*** 0.2415** 0.2857** 0.2050*** 0.1659**

(0.0772) (0.1088) (0.1351) (0.0560) (0.0719)

UTILITY (dum)

FIN (dum)

IT (dum) -0.3460*** -0.2186***

(0.0624) (0.0740)

CAR (3-day)

N 188 188 188 188 188 188

Adj R-sq. (%) 6.2 3.4 1.8 39.3 25.0 9.3

The table reports unstandardized beta coefficients with their respective statistical significance. Standard errors are presented below the 

coefficients in parantheses. Lastly, ***, ** and * denote significance on the 1%, 5% and 10% level respectively.

Equally-weighted Value-weighted

BHAR (positive announcement effect)
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power, as opposed to the full sample regressions where we also presented models including all 

variables. As already motivated, we only examine the POS sample.  

The first obvious feature from the POS regressions concerns the Adj R
2
, which is decreasing from the 

12- to the 36-month regression. This indicates that the variables for a shorter horizon better explain the 

variations in BHAR. This however, should be expected to a certain degree, as the possibility that other 

factors explain the variation increases over time. Accordingly, this has to be taken into account when 

evaluating long-run results, since the effect of the evaluated event can diminish over time due to other 

factors. 

Similar to the full sample regressions, it seems like the value-weighted models for the POS sample 

have a higher explanatory power and thus, better explain the variations in BHAR. For the equally-

weighted regressions, where emphasis is put on smaller firms, FreqIssuer is positive and significant 

over all three years. This implies that frequent issuers, as long as they experience positive SEO 

announcement effects, perform better than single issuers consistently over three years. In addition to 

the FreqIssuer variable, MarketCap is also significant in the first year. The coefficient however is 

negative, suggesting that companies with a higher market cap, ceteris paribus, perform worse. Over two 

years, the RelSize coefficient also reports significance. The RelSize has a positive impact, which can be 

related to the negative impact of the MarketCap within the first year, as a higher market value implies a 

lower relative size of the issue, ceteris paribus.  

When examining the value-weighted regressions, we find additional statistically significant variables 

explaining the respective long-run return and thus higher explanatory power. Throughout the first year, 

several coefficients, according to our regression results, are able to explain the BHAR variation. The 

FreqIssuer coefficient is positive again, while the RelSize, the MarketCap, the B2M, the MOM and IT 

appear to negatively impact the BHAR. Two years after the announcement, the value-weighted 

regression features the same significant variables except for the B2M. This indicates that the same 

variables influence the BHAR for rather large companies over the first two years. After three years, 

only the RelSize and the MarketCap remain in displaying a negative impact on the BHAR result 

compared to the results over 12 and 24 months. Both RelSize and MarketCap have a more pronounced 

negative impact the longer the time horizon, while the other previously significant factors turn 
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insignificant as time passes. However, the B2M coefficient in the last year appears to have a positive 

impact, suggesting a positive influence of time on the B2M coefficient and consequently that a higher 

B2M ratio increases the BHAR after 3 years. 

A comparison of the equally- and value-weighted results demonstrates that a consistent finding is the 

positive impact of the FreqIssuer coefficient on the BHAR results of the POS sample. Consequently, 

with the premise that the companies experience positive announcement effects, it seems reasonable to 

assume that frequent issues by companies will lead to a more positive long-term result, compared to 

their first issues. This finding is rather surprising, as scholars have argued the opposite, namely that 

frequent issuers underperform single issuers (e.g. Brav et al., 2000; Billet et al., 2010). An explanation 

to this could potentially be derived from the fact that these FreqIssuer firms experienced a positive 

announcement effect. Since they are included in the POS sample, their SEO announcements have been 

considered good news, which could mean that their first SEO was a success from an investor’s point of 

view. It could potentially indicate that the firms’ prior SEO experience resulted in a satisfactory 

utilization of the raised capital and thus, has a positive impact on the long-run performance. If this 

holds, it is reasonable that consecutive SEO’s are successful as well. With regards to industries, we find 

no evidence that the long-run returns differ for industrial, utility and financial companies. However, we 

do find that larger IT firms seem to underperform equivalent industrial firms over 12- and 24- months 

following a SEO. In the value-weighted regressions, we find evidence that the RelSize, MarketCap and 

MOM have a negative impact on the long-run returns. Furthermore, since the coefficients become 

larger over time, the impact seems to be more severe as time passes, ceteris paribus, for RelSize and 

MarketCap. We also find that MOM has a negative relationship with the BHAR for larger firms over 

12 and 24 months. Lastly, we find no evidence that the positive 3-day CAR has a significant impact on 

the BHAR. Thus, for the POS sample, we cannot conclude that the announcement effect of the SEO is 

of relevance for the long-run returns. 

Collectively, our findings for the POS sample suggest that some predictable patterns can be derived in 

spite of the insignificant impact of the actual announcement effect. First of all, the results indicate that 

frequent issuers that experience a positive announcement effect outperform single issuers. Secondly, 

the regression results indicate that the BHAR is subject to being more negative given a higher level of 

the relative size of the issue and the market cap. Furthermore, it seems that IT companies compared to 
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industrials perform comparably worse. Lastly, the momentum factor exhibits a negative coefficient, 

implying that a positive prior performance will lead to more negative BHAR results, whereas a 

negative prior performance entails more positive BHARs.  

5.5.4 Predictability (NEG vs. POS) 

Based upon the findings from the above analysis in combination with the results from the full sample, 

the following section will discuss the predictability of the long-run results and tries to establish a 

potential trading strategy. We commence by evaluating an event-driven strategy for the full sample and 

subsequently, we attempt to establish a strategy for the POS sample. For the full sample, we only 

consider the results over the 3-year period but for the POS sample, we have undertaken a further split 

in 12 and 24 months due to the fact that the BHAR results of the POS sample show significance over 

12 and 24 months, but not 36 months. Hence, the division of the time horizon might lead to more 

refined strategies given the examination of the firms with positive announcement effects. 

As argued for in section 4.3.1 “Equally- vs. Value-weighted Returns”, value-weighted results can be 

regarded as more interesting from an economical perspective. This can be attributed to the fact that 

value-weighted results better represent the performance of an average investor and the overall 

economy. Consequently, we focus the following discussion on our value-weighted results. 

Furthermore, due to its simplicity, the BHAR results will also be focused on. As implied by the 

methodology, the BHAR of a firm is achieved by simply holding the stock of the firm over a specified 

time period. Therefore, given a predictable pattern and an average expected result, it represents a rather 

simple trading strategy by simply buying or shorting the stock. It would be possible to pursue a trading 

strategy in line with the CTP approach as well, but this would require a larger effort as the investor 

would have to re-balance the portfolio continuously. 

For both the full and POS sample, the value-weighted BHAR results are proven negative on average. 

Consequently, in its simplest form, this indicates that investors should short the stock of issuing firms 

to realize a profit. Furthermore, our regression analysis displays significant relationships for some of 

the examined variables. Therefore, it may be possible for investors to make more considerate 

investment decisions, as some companies promise more pronounced returns than others due to their 

exposure to said factors. 
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For the full sample, the BHAR over 36 months was negative on average and statistically significant, 

which suggests that investors can profit on this by shorting the stock of issuing firms and consequently 

repurchasing it after 3 years. Furthermore, the regression analysis demonstrated 2 variables which have 

a significant impact on the BHAR outcome over the 36 months. These two variables indicate that the 

trading strategy can be more profitable by shorting the stock of SEO firms with certain characteristics. 

The book-to-market is found to have a positive relationship with the 36-month BHAR, whereas the 

momentum factor reports a negative relationship. Hence, it seems that the highest profit can be 

achieved by shorting the stock of issuing firms with low book-to-market values (growth firms) and 

which simultaneously saw an increase in their stock price during the 11 months prior to the SEO, as 

this entails more negative BHARs. 

Similar to the full sample, the POS sample reports significant negative BHARs on average, however 

only over 12 and 24 months with the most negative long-run return after 24 months. The fact that we 

find no significance over 36 months indicates that issuing firms do not underperform compared to non-

issuing firms of the same size over three years. Thus, the findings suggest that investors should shorten 

the stocks of issuing firms that experienced positive announcement effects and repurchase the stock 

after 2 years, rather than waiting 3 years as for the full sample. Furthermore, the BHAR after 2 years, 

for the firms that experienced positive announcement effects, amount to -8.1% on average, whereas the 

BHAR after 3 years for the full sample is reported as -5.6%. This means that firms with positive SEO 

announcement effects perform worse after 2 years, compared to all issuing firms over 3 years. Hence, it 

seems like investors could profit more from isolating the issuing firms that experienced positive 

announcement effects and subsequently shorten these stocks. In addition, we identify five significant 

variables in the regression of the POS sample over 24 months, which gives further insight in what SEO 

firms to short ideally. The relative size of the issue, market capitalization, momentum factor, and IT 

firms (industry dummy) all display negative relationships, while frequent issuers display a positive 

relationship. Since the book-to-market variable is not significant for the POS sample, it seems like an 

investor does not have to consider the book-to-market ratio when shorting firms that experience 

positive announcement effects. To summarize, the most negative BHAR, and thus the highest potential 

profit, seems to be realized by shorting firms that experienced positive announcement effects. This 

potential profit increases even further if: the relative size of the issue is large, the issuing firm has a low 
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market capitalization, the firm saw an increase in their stock price during the 11 months prior to the 

SEO, it is an IT company and if it is the first time the firm issues equity.  

When referring to the established trading strategy proposals, it is important to take into consideration 

that our findings relate to a sample of SEOs in 4 European markets between 1990 and 2012. Our 

analysis above is solely based on these findings. Furthermore, there are further factors that impact the 

profitability of a trading strategy. Firstly, transaction costs will reduce the return of an investment and 

in some cases can even completely diminish the investment return. Our analysis cannot derive if the 

proposed strategies are profitable when transaction costs are considered. In line with this, taxes further 

decrease the actual realized returns. As transaction costs cannot be accounted for, the impact of taxes 

and the resulting magnitude on the returns are not resolvable. Collectively, the trading strategy, given 

the analysis and results in this thesis, promises positive returns over the respective time horizons, 

transaction costs and taxes excluded. However, we cannot conclude if investing in the established 

strategies will lead to a higher return compared to an investment in a risk-free portfolio, since the actual 

return of the strategies is not possible to construct. 
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6 Conclusion 

The purpose of the thesis has been twofold. First, it aims to establish if there are any abnormal returns, 

both in the short- and long-run, for firms that issued equity in Germany, France, the Netherlands and 

Belgium between 1990 and 2012. Secondly, it investigates the long-run performance of SEO firms 

based on how the market reacts when it was made public that equity is being issued. In addition to 

identifying patterns based on the immediate market reactions, the thesis also examines potential 

variables influencing the short- and long-run performance respectively. The two purposes of the thesis 

have been dedicated a separate research question each. In the following we will discuss and conclude 

on them separately. The first research question reads: 

“How does the stock market react when a SEO is announced, and how do the stocks of issuing firms 

perform over three years following the SEO?” 

We start by examining the immediate market reaction to a SEO by the means of an event study. We 

calculate the 3-day CAR for the sample by adapting a market model approach. Secondly, we examine 

the long-run performance of the SEO firms by utilizing the BHAR approach, and contrasting the results 

with a CTP approach. 

With regards to the SEO announcement market reactions, we find statistically significant negative 

returns over the 3-day window surrounding the announcement date. Our findings correspond with the 

findings of earlier studies in revealing a significantly negative market reaction. By applying a 

robustness test by the means of Corrado’s (1989) rank test, the thesis evaluates the results with respect 

to potential biases discussed in former literature. Since the study discloses persistent results regardless 

of testing method, we conclude that a seasoned equity offering, on average, entails a significant 

negative market reaction for the issuer on the Belgian, Dutch, French and German market between 

1990 and 2012. Our findings strengthen the notion that SEOs undertaken in continental Europe 

experience less negative market reactions compared to the US and UK counterparts. Collectively, the 

thesis depicts importance by obtaining results that are congruent with former research concerning the 

announcement effects of SEOs. Furthermore, by reporting less severe market reactions than US and 

UK studies, the thesis gives rise to the notion that the markets in continental Europe might tolerate 

underwritten equity issues more compared to UK and US examples. 
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Furthermore, the long-run results also report statistically significant returns, although only in part. The 

BHAR approach discloses statistically significant results for a value-weighted approach over three 

years following the announcement, while the equally-weighted approach does not report significance. 

These findings differentiate from former research on the US market, as the majority reports statistically 

significant underperformance for the equally-weighted approach. Besides, the US studies find a far 

larger underperformance compared to this thesis. With respect to European studies, the results obtained 

in this thesis have more similarities. Particularly, Stehle et al. (2000), who are studying the German 

market between 1960 and 1992, refer to results which are quite similar to our findings. Nonetheless, 

our findings differ from previous research. A potential explanation might be the time period examined, 

as this thesis focuses on the period between 1990 and 2012, while most reference studies with regards 

to the long-run performance examine time periods prior to 1998. Furthermore, the long-run analysis 

can be performed in various ways as emphasized in the literature review and methodology of this 

thesis. Differences in terms of for instance matching procedure might alter the obtained results. The 

calendar-time portfolio results depict closer similarity to former US market research as these mainly 

experience abnormal performance for the equally-weighted approach, similarly to this study. The main 

issue regarding the long-run post-issue performance lies within scholars’ disagreement on which 

approach, BHAR or CTP, should actually be preferred. The thesis attempts to mitigate the issue by 

applying both approaches. However, the approaches report somewhat contrasting results by reporting 

significant results for either the value-weighted or the equally-weighted analysis. Thus, if we follow the 

proponents of the BHAR approach, we conclude that rather larger firms experience a long-run post-

issue underperformance over 3 years. However, if we follow the proponents of the CTP approach, we 

conclude that rather smaller firms underperform over 3 years. Given the disagreement in literature 

regarding which method is more correct, it is difficult to assess which outcome should be given more 

weight to as one method compares the returns with non-issuing firms (BHAR) and the other with 

factors argued to explain returns (CTP).  

After having examined the short- and long-run stock performance of issuing firms, the thesis also aims 

to determine variables that might influence these returns. Subsequently, the findings of the 

relationships with these variables combined with the market reactions have been used in an attempt to 

detect predictable patterns. Hence, the second research question reads: 
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“What explanatory variables play a role in determining the short- and long-run stock performance 

respectively, following a SEO, and can they be used in combination with assessing the market reactions 

to predict the long-run post issue stock performance?“ 

From the findings of the short- and long-run study, the thesis identifies statistically significant 

relationships for a number of variables that have some predictive power in relation to the CAR and 

BHAR. Concerning the CAR, two variables are significant for both the equally- and value-weighted 

regressions and hence, we can conclude on an overall relationship for the firms in our sample. These 

two variables are the relative size of the issue which displays a negative relationship and book-to-

market with a positive relationship. Based on these findings, we conclude that firms in the examined 

markets and time frame that issue more equity in relation to their market capitalization experience more 

negative market reactions, whereas firms with higher book-to-market ratios experience more positive 

market reactions. For our remaining four variables, the significance is not consistent across weighting 

schemes, which entails that we cannot conclude on an overall relationship. However, since they are 

significant in one or the other weighting scheme, we can still conclude that they have a relationship 

depending if emphasis is put on smaller or larger firms. Our industry dummy UTILITY is only 

negative for the equally-weighted regression, suggesting that smaller utility firms experience more 

negative market reactions than equivalent industrial companies. Our other industry dummy variables 

Financials and IT, together with the Market Capitalization, Momentum factor and Frequent Issuer are 

significant in the value-weighted regression, which suggests a relationship for larger firms. The 

variables Financials and Frequent Issuer are negative, which makes us conclude that larger financial 

firms (compared to equivalent industrial firms) and firms that issue equity consecutively experience 

more negative market reactions. Lastly, Market Capitalization, Momentum Factor and IT companies all 

report a positive relationship. This makes us conclude that larger firms, firms that performed well prior 

to the SEO and larger firms in the IT industry (compared to equivalent industrial companies) 

experience more positive market reactions. To summarize our conclusions from the short-run stock 

performance regressions, all variables examined display a relationship with the market reactions. The 

relative size of the issue, utility and financial firms and frequent issuers seem to have a negative 

impact, whereas the remaining variables have a positive impact on the market reactions. 
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However, when comparing these results with the long-run return regressions on the BHAR, the 

statistical significance of the majority of our variables diminishes. However, this is not surprising 

because the more time passes, the more potential factors can affect the variations in the stock 

performance. Yet, we do find some consistency. Similar to the above conclusion, book-to-market also 

has a positive impact on the long-run returns and utility firms seem to underperform their industrial 

equivalents over three years following a SEO. The momentum factor however, which was positive in 

the short-run regression, becomes negative in the long-run. This indicates that firms that performed 

well prior to the SEO perform worse in the long-run, which is in line with the mean-reverting 

arguments of Fama (1998). As one part of the second research question is to see if the market reactions 

could be used to predict the long-run post-issue stock performance, we also included the 3-day CAR as 

a variable in our long-run regressions. However, this variable does not report any significance and 

based on this finding, we cannot conclude that the market reactions of SEO announcements can be used 

to predict the long-run returns over 3 years. Similar to the CAR variable, the remaining variables 

display no significance and thus, we cannot conclude that they have a relationship with the long-run 

stock performance of issuing firms in Germany, France, the Netherlands and Belgium between 1990 

and 2012.  

Since the 3-day CAR variable does not display any significant relationship with the 36-month BHAR, 

and in an attempt to further identify characteristics that have a significant impact on the long-run 

returns of issuing firms, we divide our sample into two groups: firms who experience a negative 

announcement effect (NEG) and firms who experience a positive announcement effect (POS). We then 

perform similar tests as with the full sample with the aim to analyze potential differences in results and 

explanatory variables. The results from the event-study showed no particular differences compared to 

the full sample. Obviously, the NEG and POS sample had negative and positive market reactions 

respectively, but in addition to that, the results were significant, regardless of statistical testing method. 

For the long-run stock performance of the two groups, the BHAR and CTP once again display 

contrasting results. For the NEG sample, we find no evidence of underperformance when using the 

BHAR approach, indicating that firms with negative SEO announcement effects do not experience 

particularly lower long-run returns. However, when using the CTP approach, the equally-weighted 

results display a significant underperformance. For the POS sample, the value-weighted BHAR 
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approach displays a significant underperformance over the first two years, but not over three years. 

Again, the CTP approach provides contrasting results with a significant underperformance for the 

equally-weighted approach over 3 years. These findings, with contrasting results for the BHAR and 

CTP approaches, are in line with the findings for the full sample and thus, support our view and the 

debate in literature, that it is difficult to assign more weight to one or the other approach. 

As a final step, we perform regressions on the POS sample. Due to the fact that the NEG sample does 

not report any significance with the BHAR approach, we decide to exclude it from any further 

regressions. As it is not possible to prove that the NEG sample does underperform compared to non-

issuing firms, any predictability discussion based on the announcement effect can be deemed 

unnecessary. Similar to the full sample regressions, the regressions from the POS sample does not 

report any significance for the 3-day CAR either, once again confirming that the announcement effects 

cannot explain the level of the long-run returns. However, in spite of this, our findings for the POS 

sample reveal some interesting characteristics. The BHAR results over 24 months for the POS sample 

report long-run abnormal returns of -8.1%, whereas the full sample BHAR over 36 months is reported 

as -5.6%. This indicates that the negative BHAR of issuing firms becomes even more negative if the 

firm experiences a positive announcement effect. Furthermore, we identify 5 variables that display a 

significant relationship with the 24-month BHAR. The relative size of the issue, market capitalization, 

momentum factor, and IT firms (industry dummy) all display negative relationships, while frequent 

issuers display a positive relationship. These findings are used as a base for discussing predictability 

and potential trading strategies. To conclude, the most negative BHAR, and thus the highest potential 

profit, seems to be realized by shorting the stock of firms that experienced positive announcement 

effects and consequently repurchasing the stock after 2 years. This potential profit increases even 

further if: the relative size of the issue is large, the issuing firm has a low market capitalization, the firm 

saw an increase in their stock price during the 11 months prior to the SEO, it is an IT company and if it 

is the first time the firm issues equity.  

The predictability analysis presented in this thesis is focused on the BHAR results due to its simplicity 

in implementing such a trading strategy. However, as evident from our overall long-run results, we find 

contrasting results when applying the CTP approach and arguably, it is difficult to choose which 
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findings to put more weight to. Therefore, it should be noted that the potential trading strategies 

discussed could questioned by proponents of the CTP approach. 

6.1 Suggestions for Further Research 

Given the discussed strengths and limitations of this thesis, there are several starting points which 

future research can build upon. The theoretical field regarding event studies is vast, and consequently 

this thesis has omitted topics which may merit further investigation. Particularly, the rationale of the 

issue, that is the reason for the actual equity issue, is examined in previous research and could also play 

an interesting part in the price reaction and development of the SEO companies. Consequently, this 

could also entail further possibilities to detect predictable patterns in the price development. Besides, 

the role of the underwriter and the claimed fee can potentially impact the return outcome and thus, may 

experience further examination. Concerning the predictability of the long-run returns, a further division 

into subcategories based on other rationales than the announcement returns could lead to further 

possibilities to establish predictable patterns. We consider the potential for a free lunch arbitrary 

situation to arise given the predictability of the long-run returns an interesting motivation for future 

research to expand the examination of SEOs in this direction. Conceivably, an investigation of the US 

market can entail results on an even broader base since the US market provides a vaster database 

thanks to that underwritten seasoned equity offerings enjoy a higher degree of application by the 

respective companies. Moreover, SEOs appear to have been used excessively during the financial crisis 

years on a global scale. In our sample markets however, the financial crisis years account for years with 

close to the lowest number of SEOs. Consequently, identifying markets in which equity was issued 

excessively during the financial crisis might give an interesting insight in the performance of SEO 

companies in times of financial distress, and maybe furthermore disclose predictable patterns in 

comparison to stable financial times.  
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Appendix 

Appendix 1 – Sample Companies and the corresponding variables 

Issuer Event Date 
Issue 

Size 

Market 

Value 

BHAR 

[0;12] 

BHAR 

[0;24] 

BHAR 

[0;36] 

CAR 

3-day 
B2M MOM Industry Match 

4SC AG 23-02-2011 11.8 136.3 -0.3008 -0.9473 -2.1393 -0.0722 0.1559 0.1360 Industrials LPKF LASER & ELECTRONICS AG 

ABN-AMRO Holding NV 10-09-2000 3091.9 40801.0 -0.3740 -0.5681 -0.4882 -0.0669 0.2863 0.2094 Financials ELF AQUITAINE SA 

ABN-AMRO Holding NV 08-05-2003 1132.6 22469.4 -0.1897 0.0548 -0.3200 -0.0039 0.5302 -0.3405 Financials DEUTSCHE BANK AKTIENGESELLSCHAFT 

ABN-AMRO Holding NV 31-03-2005 2506.8 32593.3 -0.1048 0.2775 1.0470 -0.0272 0.6525 0.1097 Financials DEUTSCHE BANK AKTIENGESELLSCHAFT 

Access Commerce SA 27-02-2003 3.2 3.0 0.9845 1.6851 1.5753 -0.0431 0.1973 -0.8983 IT FAYENCERI SARREGUEMIN DIGOIN VITRY FRA 

Access Commerce SA 27-05-2004 2.7 9.8 0.5304 0.3967 -0.0414 -0.0131 0.2707 0.2412 IT BISCUITS GARDEIL 

Access Commerce SA 12-07-2006 0.7 16.0 -0.9433 -1.1872 -0.8444 -0.0086 0.3608 -0.1519 IT ORAPI SA 

Accor SA 19-02-1997 330.1 3877.4 0.2507 0.1197 -0.1789 0.0120 0.7510 -0.0120 Industrials ASSURANCES GENERALES DE FRANCE (AGF) SA 

Accor SA 11-06-1997 57.3 4392.3 0.4227 -0.0576 -0.4113 0.0063 0.6408 0.1931 Industrials SYNTHELABO SA 

Accor SA 12-06-2003 95.7 6695.1 -0.3096 -0.2352 -0.3671 -0.0125 0.5508 -0.1782 Industrials LAFARGE S.A. 

adidas-Salomon AG 03-11-2005 644.9 6561.5 -0.2534 0.2214 0.3773 0.0316 0.4232 0.2528 Industrials DEUTSCHE POSTBANK AG 

ADVA AG Optical Networking 07-09-2005 24.3 201.3 0.0065 0.0056 -0.7706 0.0415 0.4027 0.3072 IT VASTNED RETAIL BELGIUM NV 

ADVA AG Optical Networking 13-02-2006 31.0 256.9 -0.4701 -0.7545 0.0058 -0.0659 0.5592 0.3857 IT GIGASET AG 

Aegon NV 20-06-2000 1660.9 50400.3 -0.0526 -0.1954 -0.3780 -0.0735 0.2325 0.0570 Financials DEUTSCHE BANK AKTIENGESELLSCHAFT 

Aegon NV 30-05-2001 1704.4 42211.5 -0.3654 -0.5997 -0.5832 -0.0387 0.3437 -0.2331 Financials L'OREAL 

Aegon NV 16-09-2002 3506.1 15644.8 0.1376 0.0100 0.2475 -0.0795 0.7674 -0.7526 Financials HEINEKEN NV 

Afone SA 29-06-2005 33.4 235.0 -0.5107 -0.5612 -0.3149 -0.0023 0.3071 1.1218 IT AVENIR TELECOM 

Agfa-Gevaert NV 30-05-2002 712.3 2380.0 0.1521 0.1196 -0.3223 -0.0628 0.5458 -0.0133 Industrials COMPAGNIE NATIONALE A PORTEFEUILLE 

Agfa-Gevaert NV 10-03-2006 538.8 2076.4 -0.0826 -0.7569 -0.6374 -0.0864 0.4413 -0.4657 Industrials SOFINA SOCIETE ANONYME 

AgroGeneration SA 28-06-2011 12.6 65.8 0.0921 -0.0809 -0.6268 -0.0207 0.6070 0.0265 Industrials CLASQUIN 

Air France-KLM SA 13-06-2002 1000.4 3692.3 -0.1855 -0.4538 -0.8162 0.0445 1.0319 -0.1881 Industrials TECHNIP 

Aixtron AG 10-11-1999 59.2 1770.0 -0.0268 -1.2345 -1.3939 0.0402 0.0621 0.7733 IT DASSAULT AVIATION 

Alain Afflelou SA 04-02-2005 16.8 393.3 0.0599 -0.6017 -0.2806 0.0256 0.4310 0.3733 Industrials 

SOCIETE INDUSTRIELLE ET FINANCIERE DE 

L'ARTOIS 

Alcatel Alsthom CGE 10-04-1992 179.7 11493.9 -0.0624 -0.0304 -0.3995 0.0238 0.6624 0.0561 IT UNILEVER N.V. 



 

Alcatel Alsthom CGE 03-02-1997 101.3 13368.2 0.5415 -0.1807 0.0244 0.0259 0.6001 -0.1005 IT LVMH MOET HENNESSY LOUIS VUITTON SE 

Alcatel Alsthom CGE 03-04-1997 304.0 15908.6 0.7874 -0.3548 -0.7616 -0.0170 0.4007 0.3429 IT LVMH MOET HENNESSY LOUIS VUITTON SE 

Alcatel Alsthom CGE 20-04-1998 546.6 28487.1 -0.8931 -0.7144 -1.1512 -0.0336 0.3465 0.5353 IT L'OREAL 

Allianz AG 28-04-1998 687.1 68765.2 -0.2330 -0.1195 -0.4085 -0.0383 0.1725 0.5691 Financials ROYAL DUTCH SHELL PLC 

Allianz AG 20-10-1999 1308.4 68698.3 0.6146 0.3882 -0.1079 0.0229 0.2466 0.0207 Financials DAIMLER AG 

Allianz AG 01-06-2000 2595.8 95164.7 0.1800 0.0389 -0.1500 -0.0496 0.2377 0.5462 Financials SIEMENS AG 

Allianz AG 20-03-2003 4486.1 16092.3 0.7208 0.7297 1.2810 -0.0986 1.5225 -1.5232 Financials AIR LIQUIDE 

Allianz AG 18-11-2003 668.9 34499.4 0.1164 0.3210 0.3405 -0.0034 0.6662 -0.0120 Financials L'OREAL 

Allianz AG 20-05-2005 377.6 36262.8 0.0754 0.2358 -0.0394 -0.0258 0.8253 0.1417 Financials L'OREAL 

Allianz AG 12-07-2005 1129.6 37941.0 -0.2289 -0.5628 -0.5414 -0.0122 0.7887 0.1762 Financials L'OREAL 

Allianz AG 12-09-2005 2185.3 40791.8 0.0473 0.0993 -0.1392 -0.0292 0.6977 0.2642 Financials L'OREAL 

Almanij NV 16-09-2003 92.5 7088.8 0.4316 1.2711 1.7149 -0.0298 1.1195 0.0259 Financials AKZO NOBEL N.V. 

Alstom SA 19-06-2001 777.7 6978.5 -0.3939 -0.5841 -0.5874 0.0020 0.2952 0.2085 Industrials TELEVISION FRANCAISE 1 SA 

Alstom SA 12-10-2006 87.1 9628.9 0.9271 -0.1671 -0.0379 0.0086 0.1813 0.5064 Industrials CNP ASSURANCES 

Alstria Office REIT-AG 28-03-2011 268.4 600.5 -0.1506 -0.0839 -0.2159 -0.0989 1.1985 0.2682 Financials TKH GROUP N.V. 

Alstria Office REIT-AG 21-02-2012 60.9 628.8 -0.0227 -0.1858 -0.1699 -0.0456 1.3085 -0.1894 Financials TKH GROUP N.V. 

Altarea SCA 20-11-2009 97.6 1068.8 0.2066 0.1575 0.1052 0.0001 0.8782 -0.1508 Financials FONCIERE DEVELOPPEMENT LOGEMENTS FDL SA 

AMB Generali Holding AG 12-01-2004 162.8 3157.5 -0.0388 -0.0041 0.0053 -0.0047 0.7868 0.0607 Financials WOLTERS KLUWER NV 

AMG Advanced Metallurgical 02-09-2010 20.0 170.9 0.3440 -0.7445 -0.8140 -0.0901 0.9110 -0.4652 Industrials LBI INTERNATIONAL NV 

Amrest Holdings NV 04-07-2007 122.8 477.9 0.0650 0.2320 0.1962 -0.1384 0.0408 1.1579 Industrials GAMMA HOLDING NV 

ANF Immobilier SA 21-11-2012 22.0 834.6 -0.3893 -0.5657 -1.5119 -0.0482 0.5931 0.2279 Financials ALTRAN TECHNOLOGIES 

Anheuser-Busch Inbev 10-06-2009 254.3 40103.6 0.6472 0.6896 1.8483 -0.0137 0.5278 -0.1613 Industrials ARCELORMITTAL SA 

Arkema SA 14-03-2012 433.3 4267.2 -0.2824 -0.2524 -1.0161 -0.0390 0.5320 0.2048 Utility KLEPIERRE SA 

ASF 29-11-2004 326.2 8731.0 -0.2282 -0.1668 -0.1888 -0.0174 0.4003 0.3257 Industrials CHRISTIAN DIOR 

ASM International NV 14-03-2000 173.2 1381.9 -0.4741 -0.1834 -0.1568 -0.1131 0.2252 2.1073 IT MAXEDA 

ASM Lithography Holding NV 07-02-1996 246.4 1142.6 0.1936 1.9654 0.6265 -0.0037 0.2569 0.6882 IT CORBION NV 

ASML Holding NV 26-06-2003 58.7 3857.5 0.0394 -0.2893 -0.2378 0.0349 0.2828 -0.5660 IT SOLVAY SOCIETE ANONYME 

ASML Holding NV 12-11-2004 163.7 5832.5 0.1133 0.2274 0.5122 0.0146 0.2483 -0.3933 IT SOLVAY SOCIETE ANONYME 

ASR Verzekeringsgroep 20-11-2000 397.7 4286.9 0.1195 0.1127 0.1210 -0.0426 1.0000 0.5806 Financials VODAFONE LIBERTEL NV 



 

Athlon Holding NV 30-06-2004 26.3 266.2 -0.0006 -0.1904 -0.0519 -0.0101 0.5687 0.6052 Financials ORDINA NV 

Atos Origin SA 25-09-2003 99.4 2655.2 -0.6789 -0.3343 -1.0098 -0.0579 0.2315 0.7381 IT JCDECAUX SA 

Atos Origin SA 02-02-2004 508.3 3540.7 -0.0730 -0.4603 -1.5877 0.0406 0.5777 0.6873 IT SODEXO 

Atos Origin SA 30-04-2004 470.3 3233.1 -0.2704 -0.6014 -1.7593 -0.0533 0.4113 0.5204 IT SODEXO 

Atos Origin SA 10-12-2004 552.6 3306.4 -0.1112 -1.1838 -1.9570 -0.0301 0.4328 -0.0067 IT COLAS S.A. 

Axa SA 24-05-1996 96.1 8506.2 0.0648 0.9300 0.8702 -0.0149 0.7846 0.1422 Financials AIR LIQUIDE 

AXA SA 27-02-2003 120.8 19348.6 0.2819 0.6357 0.9761 0.0218 1.0971 -0.6147 Financials LVMH MOET HENNESSY LOUIS VUITTON SE 

AXA SA 05-09-2012 121.7 27510.1 0.2412 0.4397 0.6585 0.0106 1.5766 0.1543 Financials DANONE SA 

AXA-UAP SA 29-01-1997 133.3 16633.2 0.3752 0.8251 0.6430 0.0016 0.7030 0.0497 Financials BASF SE 

AXA-UAP SA 09-12-1997 51.4 22829.8 -0.3167 -0.3820 -0.6595 0.0173 0.5216 0.4476 Financials L'OREAL 

AXA-UAP SA 19-03-1998 211.3 32430.7 0.3466 0.3392 0.1234 -0.0066 0.4233 0.5958 Financials BAYER AG 

Axel Springer SE 26-10-2006 455.0 3978.3 -0.1609 -0.4237 -0.1998 -0.0312 0.4365 0.1146 Industrials MERCK KGAA 

Balda AG 18-11-2003 19.9 234.1 0.7180 0.8230 0.4976 -0.0743 0.4020 0.3612 IT TELES AG INFORMATIONSTECHNOLOGIEN 

Ballast Nedam NV 16-05-2005 88.0 206.1 0.2149 -0.6078 -0.8907 -0.1342 0.5345 0.9340 Industrials GRONTMIJ NV 

Barco NV 28-04-2004 166.2 840.4 -0.1768 -0.3500 -1.0035 0.0166 0.4604 0.2675 Industrials D'IETEREN S.A 

Bayer AG 06-07-2006 1184.2 25744.6 0.1626 0.3747 -0.1234 0.0037 0.4858 0.2776 Utility UNILEVER N.V. 

Bayerische Hypo- und Vereins 01-08-2003 391.8 8092.1 -0.2880 0.1702 0.3832 -0.0123 1.2752 -0.2691 Financials ANHEUSER-BUSCH INBEV SA 

Bayerische Hypo- und Vereins 10-02-2004 2943.5 10027.7 -0.3242 -0.1103 -0.2318 -0.1089 1.0676 0.8036 Financials ANHEUSER-BUSCH INBEV SA 

Bayerische Hypo- und Vereins 02-02-2005 63.6 12956.2 0.4499 0.6947 0.9551 0.0172 1.0695 -0.1656 Financials HEINEKEN NV 

Bayerische Hypo- und Vereins 25-02-2005 79.4 13294.8 0.2194 0.5385 0.5567 0.0777 1.0600 -0.0229 Financials AIR LIQUIDE 

Bayerische Hypotheken 09-09-1997 93.4 9346.3 0.1186 -0.3023 -0.4021 -0.0282 0.2596 0.5137 Financials SANOFI S.A. 

Bechtle AG 23-05-2011 116.1 635.5 0.3876 0.8414 1.8454 -0.0432 0.5914 0.3554 IT H&R AG 

Beiersdorf AG 16-01-2007 1210.9 12267.4 -0.0453 -0.3275 -0.3060 -0.0190 0.1686 0.3187 Industrials KONINKLIJKE AHOLD NV 

Belvedere SA 31-07-2007 310.7 426.7 -0.2403 -0.3192 -0.3149 0.0413 0.2533 0.0071 Industrials FONCIERE EUROPE LOGISTIQUE 

Berginvest(Floridienne) 01-10-1994 13.0 24.5 0.1190 0.1288 0.3922 -0.0404 0.4282 -0.4193 Industrials AGRICOM SA 

Beter Bed Holding NV 01-02-1999 32.9 201.2 -0.5823 -0.2052 0.3559 -0.1330 0.0382 0.4180 Industrials XEIKON NV 

BHF Bank KGaA 19-05-1998 221.7 3522.9 0.1742 0.2990 0.4090 -0.0449 0.5462 0.5195 Financials NUERNBERGER BETEILIGUNGS-AG 

BHF Kleinwort Benson Group SA 28-02-2006 281.9 1634.8 -0.5498 -0.8573 -0.5095 -0.0015 0.8871 -0.0488 Financials ACKERMANS & VAN HAAREN 

Bilfinger Berger AG 08-06-2005 344.4 1416.6 0.2126 0.7707 1.0162 -0.0069 0.8243 0.3712 Industrials FAURECIA SA 



 

BioAlliance Pharma SA 20-01-2007 160.1 113.7 -0.1587 -0.1304 -0.1416 0.0261 0.3896 0.0245 Industrials AUBAY SA 

BKN International AG 22-12-2003 6.3 16.3 1.6904 1.2117 0.9367 0.0879 0.3288 1.7335 Industrials WINTER AG 

BMW AG 16-07-2001 152.1 24702.5 0.6812 0.6668 0.6879 -0.0061 0.4307 0.1009 Industrials ALCATEL-LUCENT SA 

BMW AG 02-08-2006 346.7 24091.8 -0.0274 0.0755 0.5603 -0.0168 0.7890 0.0226 Industrials RENAULT (REGIE NATIONALE DES USINES) SA 

BMW AG 07-02-2007 734.6 27408.8 -0.3207 -0.3262 -0.2319 -0.0455 0.7652 0.1805 Industrials ENGIE SA 

BNP 30-05-1997 158.7 7491.5 0.7888 0.2475 0.6344 -0.0224 1.1094 0.2362 Financials PETROFINA SA 

BNP 15-01-1999 101.5 15081.3 -0.1916 -0.0637 0.7200 0.0409 1.1288 0.4761 Financials KERING 

Bollore Investissement SA 13-12-2004 48.6 1381.9 0.1080 0.9740 0.4432 -0.0078 0.6167 0.3287 Industrials ESSO SOCIETE ANONYME FRANCAISE SA 

Boursorama SA 11-07-2005 31.8 436.4 -0.0057 -0.2345 -1.5791 -0.0524 0.4081 0.2674 Financials VILMORIN & CIE 

Bouygues SA 23-07-2000 161.7 22642.7 -0.8962 -0.9846 -0.6929 -0.0471 0.1907 1.0217 Industrials HOECHST AKTIENGESELLSCHAFT 

Bouygues SA 20-03-2001 64.2 14020.7 -0.2610 0.0478 0.0162 -0.0151 0.3533 -0.6136 Industrials AKZO NOBEL N.V. 

Brenntag AG 18-01-2011 503.3 3745.6 0.2858 0.5378 0.7965 -0.0589 0.4675 0.2836 Utility KONINKLIJKE BOSKALIS WESTMINSTER NV 

Brenntag AG 04-01-2012 312.2 3614.2 -0.3015 -0.8328 -0.4932 -0.0158 0.4665 -0.0524 Utility BOLLORE 

Brenntag AG 23-02-2012 583.4 4351.8 0.6615 0.8230 1.6712 -0.0280 0.4491 0.1509 Utility FUGRO NV 

Brenntag AG 05-07-2012 606.5 4645.3 -0.1294 -0.2093 -0.6983 -0.0181 0.4381 0.1147 Utility MERCK KGAA 

Brokat Infosystems AG 19-10-1999 103.2 847.4 -0.8495 -1.8412 -1.8455 -0.0367 0.0962 0.9107 IT WELLA AG 

Brokat Infosystems AG 05-11-1999 71.5 1068.3 -0.3213 -0.6066 -0.2133 0.0177 0.0931 0.8162 IT ERAMET 

Buhrmann NV 02-05-2003 6.9 375.7 0.3784 0.4723 0.7090 -0.0311 3.4922 -1.5580 Industrials NUTRECO NV 

Buhrmann NV 14-03-2005 245.4 1160.3 0.6305 -0.2797 -0.4625 0.0047 1.2321 0.0729 Industrials WERELDHAVE N.V. 

Business Objects SA 02-08-2004 97.1 1594.7 0.6763 0.4300 0.7302 -0.0159 0.6728 -0.1744 IT FAURECIA SA 

Cap Gemini SA 06-11-1996 85.2 2223.2 0.5708 1.5718 1.7664 -0.0281 0.5309 0.4839 IT FINAXA 

Cap Gemini SA 09-07-1997 446.6 3334.6 0.8999 1.4856 1.8141 0.0582 0.4406 0.5380 IT ERIDANIA BEGHIN-SAY 

Cap Gemini SA 08-07-1998 355.2 10091.1 0.2665 0.1477 -0.4255 -0.0159 0.2037 1.0455 IT SCHNEIDER ELECTRIC SE 

Cap Gemini SA 06-12-2006 506.1 5947.6 -0.5198 -0.0715 -0.1507 -0.0619 0.6118 0.2625 IT COLAS S.A. 

Carl Zeiss Meditec AG 22-09-2003 25.0 273.8 -2.2701 -5.6730 -5.5444 0.0493 0.4676 0.1918 Industrials COMPAGNIE MARITIME BELGE 

Carl Zeiss Meditec AG 10-05-2005 40.5 420.6 -0.3851 -0.5245 -0.2591 -0.0828 0.4763 0.2967 Industrials HORNBACH-BAUMARKT-AKTIENGESELLSCHAFT 

Carrefour SA 16-03-1999 107.3 25462.9 -0.8723 -0.4257 -0.3240 -0.0226 0.2467 0.1958 Industrials KONINKLIJKE PHILIPS NV 

Carrefour SA 02-12-1999 426.1 59936.9 -0.3714 -0.0701 0.0253 -0.0085 0.0980 0.5442 Industrials SIEMENS AG 

Carrefour SA 24-01-2006 601.3 26870.9 0.0996 0.0689 -0.2358 0.0089 0.3489 0.0120 Industrials UNILEVER N.V. 



 

cash life AG 20-02-2006 118.4 262.9 -0.2739 -0.7760 -0.6655 -0.0564 0.1802 0.2545 Financials SUDWESTDEUTSCHE SALZWERKE AG 

Casino Guichard-Perrachon SA 11-01-2006 48.6 5487.1 -0.4343 -0.0199 0.4328 -0.0208 0.9732 -0.0570 Industrials CREDIT INDUSTRIEL ET COMMERCIAL SA 

Castorama Dubois 30-03-1993 286.9 1055.5 0.0954 0.5524 0.7604 -0.0045 0.3578 0.0173 Industrials SEFIMEG-STE FRAN INVEST 

Celesio AG 27-11-2012 99.4 2177.3 0.5750 0.7083 -0.0675 -0.0218 0.9299 0.3153 Industrials RATIONAL AG 

Centrotherm Photovoltaics AG 27-05-2009 61.6 671.1 -0.6987 -0.9594 -1.2334 -0.0836 0.4797 -0.6320 Utility GROUPE EUROTUNNEL S.A. 

Cetelem SA 03-12-1996 228.2 3968.4 0.0522 -0.7977 -0.8912 -0.0596 0.0566 0.2939 Financials SYNTHELABO SA 

Cie de Saint-Gobain SA 07-05-1998 207.8 14731.6 -0.2418 -0.6015 -0.4265 0.0510 0.6434 0.3461 Industrials KERING 

Cie Financiere de Paribas SA 23-01-1997 167.2 57.3 0.5128 0.3966 0.2496 0.0108 8.8553 0.2060 Financials LABORATOIRES DOLISOS 

Cie Financiere de Paribas SA 10-03-1998 210.3 73.8 0.4665 0.4891 0.4774 0.0225 1.0000 0.4217 Financials GROUPE GUILLIN 

Cie Generale de Geophysique 19-02-1997 29.5 270.6 0.1963 -0.6077 -1.8164 -0.0036 0.7610 0.4549 Utility MANITOU BF S.A. 

Cie Generale de Geophysique SA 29-10-1999 79.4 251.7 0.5109 -0.7495 -1.2594 -0.0808 1.0084 -0.0975 Utility POCHET SA 

Cie Generale de Geophysique SA 09-03-2005 112.5 753.4 -0.2201 -0.4305 0.2412 -0.0458 0.8743 0.5132 Utility NEXANS SA 

Cie la Lucette SA 11-06-2007 219.3 1039.4 -0.3248 -0.3365 -0.1993 -0.0302 0.8382 0.6493 Financials FONCIERE EURIS SA 

Cinema City International NV 21-09-2010 51.3 523.7 -0.4387 -0.7669 -0.9484 -0.1286 0.1007 0.6127 Industrials BRUNEL INTERNATIONAL N.V. 

Club Mediterranee SA 13-02-1998 125.1 896.2 0.3626 1.0976 0.8307 0.0243 0.5104 0.0922 Industrials EURO DISNEY S.C.A. 

Club Mediterranee SA 14-06-2007 103.4 1038.7 -0.2952 -0.4222 -0.3398 0.0207 0.4529 0.3138 Industrials FONCIERE EURIS SA 

Colonia Real Estate AG 13-10-2010 10.9 111.6 0.0693 0.2082 0.1915 0.0372 1.9856 -0.1358 Financials BAADER BANK AG 

Comdirect Bank AG 16-10-2003 44.7 1039.7 -0.5356 -1.2629 -1.6447 -0.0126 0.5620 0.8385 Financials VICAT SA 

Commerzbank AG 12-11-2003 759.8 8396.6 -0.3333 0.0808 0.3209 -0.0406 1.0448 0.7649 Financials PEUGEOT S.A. 

Commerzbank AG 26-11-2003 58.2 9517.9 -0.2167 0.2373 0.4762 -0.0364 0.9747 0.7237 Financials PEUGEOT S.A. 

Commerzbank AG 04-12-2003 317.9 9571.7 -0.2043 0.3003 0.4658 -0.0383 0.9421 0.5217 Financials PEUGEOT S.A. 

Commerzbank AG 26-01-2005 179.5 9739.0 -0.0063 -0.6301 -1.8861 -0.0090 1.3116 -0.0610 Financials ARCELOR SA 

Commerzbank AG 22-06-2005 223.8 11008.0 0.3984 0.4588 0.0304 -0.0269 1.1264 0.2920 Financials CHRISTIAN DIOR 

Commerzbank AG 17-11-2005 1358.4 15763.7 -0.0088 -0.2659 -0.4679 0.0193 0.8520 0.4645 Financials SCHNEIDER ELECTRIC SE 

Commerzbank AG 27-08-2010 10934.9 7413.0 -0.0779 -0.0618 -0.0543 -0.0357 3.4882 0.0177 Financials POSTNL 

Commerzbank AG 27-06-2012 162.8 7507.3 -0.5471 -0.4484 -0.2512 -0.0723 3.3242 -0.7785 Financials METRO AG 

Completel Europe NV 30-08-2007 63.0 458.6 0.1416 0.1190 0.3640 -0.0078 1.0802 -0.5877 IT BRUNEL INTERNATIONAL N.V. 

COMPUTERLINKS AG 26-03-2007 25.0 92.8 -0.1335 0.8051 0.8078 0.0346 0.6617 0.0041 IT BORUSSIA DORTMUND GMBH & CO. KGAA 

Continental AG 09-02-1998 246.0 2440.2 0.7947 0.2553 0.4722 -0.0191 0.5515 0.3205 Industrials SGL CARBON SE 



 

Continental AG 05-11-2002 141.8 2094.9 0.3832 0.9852 2.0663 -0.0005 0.8302 0.2318 Industrials FRESENIUS MEDICAL CARE AG & CO. KGAA 

Continental AG 29-09-2004 151.1 5985.7 -0.2386 0.4404 0.1376 -0.0287 0.4659 0.5569 Industrials ENBW ENERGIE BADEN-WURTTEMBERG AG 

Continental AG 27-03-2011 1773.0 12150.4 0.4317 0.6409 1.9667 0.0274 0.6053 0.4561 Industrials ALSTOM SA 

Continental AG 24-09-2012 1609.1 15699.9 0.7717 0.8788 1.1155 -0.0584 0.5375 0.6746 Industrials FRESENIUS MEDICAL CARE AG & CO. KGAA 

Core Laboratories NV 31-10-1997 121.0 372.1 -0.7648 -0.8647 -0.6586 -0.0130 1.0000 1.0872 Utility SCHUITEMA N.V. 

Core Laboratories NV 01-05-2000 149.0 938.5 0.9020 0.3952 0.1957 -0.0877 0.3079 0.6680 Utility AND INTERNATIONAL PUBLISHERS N.V. 

Corio NV 09-11-2010 213.6 4457.8 -0.4169 -0.8153 -0.4388 -0.0436 0.8878 0.0856 Financials KONINKLIJKE VOPAK NV 

Credit Agricole SA 05-06-2003 274.9 16790.1 0.3432 0.6683 1.1340 -0.0656 1.3547 -0.2908 Financials STMICROELECTRONICS NV 

Credit Agricole SA 10-06-2003 100.7 16722.0 0.3325 0.6485 1.1524 -0.0118 1.3962 -0.3290 Financials STMICROELECTRONICS NV 

Credit Agricole SA 25-06-2003 279.6 16663.7 -0.0276 -0.2547 -0.2911 0.0271 1.4101 -0.2571 Financials SOCIETE GENERALE 

Credit Agricole SA 02-06-2005 130.8 31960.7 0.3452 0.1835 -0.4449 0.0025 0.9963 0.1101 Financials UNILEVER N.V. 

Crucell NV 10-05-2005 52.0 564.0 -0.0067 -0.2076 -0.5217 0.0278 0.2604 0.8868 Industrials NIEUWE STEEN INVESTMENTS NV 

Crucell NV 21-11-2006 80.1 1058.1 -0.2981 0.1121 0.2308 -0.0236 0.4464 -0.2051 Industrials MEDIQ NV 

DaimlerChrysler AG 28-07-2005 1388.3 40158.5 -0.2026 0.2286 -0.0738 0.1047 1.0086 0.1110 Industrials L'OREAL 

DaimlerChrysler AG 22-11-2005 1089.4 43510.9 -0.1508 0.5107 0.2279 -0.0134 0.8325 0.2844 Industrials DEUTSCHE BANK AKTIENGESELLSCHAFT 

Dassault Systemes SA 04-09-1997 192.3 3283.9 -0.4944 -0.2731 0.4093 -0.0692 0.0561 0.6519 IT SODEXO 

Dassault Systemes SA 21-06-2003 561.6 3392.5 0.3853 0.2866 -0.1390 -0.0809 0.1641 -0.3224 IT SODEXO 

Delta Lloyd NV 11-04-2011 432.0 3180.9 0.5082 0.4215 0.6045 -0.0858 1.0803 0.1232 Financials AIR FRANCE KLM SA 

Delta Lloyd NV 05-07-2012 394.8 2010.3 0.2772 -0.2457 -1.3401 -0.0241 0.8800 -0.4147 Financials PEUGEOT S.A. 

Deutsche Beteiligungs AG 26-02-2004 15.6 186.2 0.1352 0.4726 0.6632 -0.0315 1.2427 0.6709 Financials VARTA AG 

Deutsche Boerse AG 06-06-2002 449.4 4521.4 0.2490 0.2137 0.5813 -0.0707 0.4201 0.0585 Financials PUBLICIS GROUPE SA 

Deutsche Boerse AG 24-10-2002 359.9 4136.7 0.1408 0.1899 1.0946 -0.0085 0.5052 -0.1099 Financials DEUTSCHE LUFTHANSA AG 

Deutsche Boerse AG 23-07-2003 260.6 5238.0 -0.4781 -0.0492 0.2063 -0.0033 0.4335 0.2601 Financials CNP ASSURANCES 

Deutsche Boerse AG 16-09-2003 87.1 5042.3 -0.2686 0.1456 0.9030 0.0153 0.4680 0.1792 Financials SOLVAY SOCIETE ANONYME 

Deutsche EuroShop AG 10-11-2005 66.8 689.7 -0.1802 0.0919 0.8872 0.0033 1.0557 0.2340 Financials KAUFMAN & BROAD SA 

Deutsche EuroShop AG 13-11-2012 67.8 1554.1 -0.3030 -0.4006 -0.4318 -0.0395 0.8271 0.2122 Financials HAVAS SA 

Deutsche Lufthansa AG 04-04-2006 141.1 6864.2 0.3091 0.5613 0.2951 -0.0067 0.6929 0.3355 Industrials CELESIO AG 

Deutsche Post AG 10-12-2003 998.0 17571.1 0.3896 0.5670 0.8405 -0.0409 0.3338 0.4577 Industrials STMICROELECTRONICS NV 

Deutsche Post AG 29-11-2004 1132.7 17571.1 -0.1691 -0.6770 -1.1261 0.0151 0.4110 -0.0009 Industrials SUEZ 



 

Deutsche Post AG 13-06-2005 2406.3 21276.7 -0.0243 -0.2121 -0.1504 -0.0346 0.4934 0.1438 Industrials KONINKLIJKE PHILIPS NV 

Deutsche Post AG 06-09-2012 937.3 18896.9 0.2176 0.3915 0.4060 -0.0657 0.6424 0.4656 Industrials KONINKLIJKE PHILIPS NV 

Deutsche Post World Net AG 12-07-2006 1497.5 24449.0 -0.1584 -0.2321 -0.6309 -0.0293 0.4423 0.1010 Industrials UNILEVER N.V. 

Deutsche Telekom AG 22-05-2000 14206.2 166931.1 -0.7971 -0.7778 -0.4698 0.0501 0.2017 0.6409 IT ROYAL DUTCH SHELL PLC 

Deutsche Telekom AG 26-03-2002 136.5 71865.4 0.1276 0.0668 0.0855 0.0098 0.4463 -0.3867 IT SIEMENS AG 

Deutsche Telekom AG 11-10-2004 3001.2 63050.2 -0.1222 -0.3541 -0.4419 -0.0096 0.5249 0.1156 IT ROYAL DUTCH SHELL PLC 

Deutsche Wohnen AG 27-01-2011 84.2 811.7 0.0858 0.5468 0.5140 -0.0733 1.3011 0.3011 Financials WACKER NEUSON SE 

Deutz AG 03-12-2010 127.6 646.6 0.0579 -0.3355 -0.1611 -0.0603 0.5366 0.5361 Industrials UBISOFT ENTERTAINMENT SA 

Devoteam SA 27-11-2000 112.2 526.3 -0.6008 -0.1250 -0.0425 0.0260 0.1351 0.8587 IT SECHE ENVIRONNEMENT 

DIC Asset AG 25-02-2006 261.2 354.9 0.0618 -0.1949 -0.4442 0.0069 1.4686 1.3397 Financials HORNBACH HOLDING AG 

DIC Asset AG 28-11-2006 199.3 549.8 0.1633 -0.2185 -0.1695 -0.0164 0.9679 0.9736 Financials ALTRAN TECHNOLOGIES 

DIC Asset AG 08-01-2007 73.0 905.7 0.4541 0.0547 0.0732 -0.0076 0.6784 0.7406 Financials VERBIO VEREINIGTE BIOENERGIE AG 

DIS Deutscher Industrie 10-09-2003 20.5 198.0 0.3431 1.2952 3.1190 -0.0978 0.2202 -0.0424 Industrials HORNBACH HOLDING AG 

DNC De Nederlanden Cie 12-03-2007 4.3 43.6 -0.1032 0.3676 0.6133 -0.0085 0.3617 0.3739 Industrials DOCDATA NV 

Draka Holding NV 23-07-2004 151.1 396.2 -0.0803 -0.0378 1.7185 -0.0099 1.1622 0.3524 Industrials KONINKLIJKE GROLSCH N.V. 

Draka Holding NV 07-06-2007 29.0 1040.0 -0.3289 -0.4008 -0.4156 -0.0172 0.3762 0.8670 Industrials VASTNED RETAIL NV 

Dresdner Bank AG 02-01-2001 209.7 58.4 0.3132 0.4713 -0.0959 0.0181 1.0000 0.0039 Financials 3U HOLDING AG 

Dresdner Bank AG 03-07-2001 106.0 57.4 0.7904 0.8203 0.7263 0.0020 1.0000 0.0526 Financials DR. HOENLE AG 

Dresdner Bank AG 04-07-2001 94.6 57.3 0.7996 0.8044 0.7174 0.0012 1.0000 0.0499 Financials DR. HOENLE AG 

Du Pareil Au Meme SA 10-07-2007 58.8 112.0 -0.3030 -0.1776 -0.2081 0.0573 0.5027 0.4914 Industrials OTOR 

Duvel Moortgat NV 01-04-2004 2.9 122.9 0.1373 0.2599 0.2203 0.0286 0.4697 0.3101 Industrials RETAIL ESTATES SA 

E ON AG 07-06-2001 211.9 46484.9 0.4542 0.1099 0.1893 -0.0165 0.5404 0.1289 Utility ORANGE SA 

E ON AG 25-05-2005 50.4 47761.8 -0.0420 0.0980 0.8392 0.0098 0.9498 0.2565 Utility BNP PARIBAS SA 

EADS 08-07-2004 312.9 17761.5 0.1266 -0.2766 -0.5648 -0.0196 0.9495 0.5404 Industrials KONINKLIJKE PHILIPS NV 

Econocom Group SA 07-06-2012 28.5 448.9 -0.1760 -1.0378 -0.8222 -0.0602 0.3539 0.1638 IT FAGRON NV 

Edenred SA 19-07-2011 370.2 4879.4 0.3890 0.4670 0.1785 -0.0377 -0.2173 0.5093 Industrials COLAS S.A. 

EDF SA 14-07-2007 3935.6 139869.8 -0.1564 -0.3210 -0.3112 0.0291 0.1957 0.7105 Utility TOTAL SA 

Egide SA 14-11-2000 111.6 499.0 -0.0618 -0.0147 -0.0032 0.1309 0.2456 2.6484 Industrials LVL MEDICAL GROUPE 

Eiffage SA 16-10-2003 80.8 1308.3 0.7691 1.3130 3.6065 -0.0106 0.7689 0.2524 Industrials FAURECIA SA 



 

Eiffage SA 03-03-2004 161.7 1668.2 0.6894 2.2360 2.5889 -0.0317 0.6637 0.4422 Industrials RALLYE 

Eiffage SA 21-03-2005 519.5 2746.4 0.5085 1.3817 0.4600 -0.0245 0.5134 0.4801 Industrials EULER HERMES GROUP SA 

Eiffage SA 10-03-2006 132.2 5213.3 -0.2017 -0.1734 -0.4934 0.0804 0.4156 0.6329 Industrials SODEXO 

Eiffage SA 15-11-2010 59.0 3320.6 -0.5803 -1.0303 -0.5629 -0.0208 0.7509 -0.0076 Industrials SOCIETE B I C SA 

Eiffage SA 07-03-2011 51.2 3808.4 -0.2464 -0.4050 -0.4017 -0.0075 0.6111 0.2063 Industrials WENDEL SE 

Elf Aquitaine 12-11-1996 793.8 17702.5 -0.0176 -0.6014 0.3577 0.0001 0.6903 0.2501 Utility UNILEVER N.V. 

Elf Aquitaine 21-02-1997 166.3 22674.1 -0.0820 0.1352 -1.5283 -0.0247 0.5418 0.4697 Utility SIEMENS AG 

Elf Aquitaine 30-05-1997 178.5 24005.5 -0.1031 0.4632 0.6761 0.0314 0.4940 0.4658 Utility DEUTSCHE BANK AKTIENGESELLSCHAFT 

Elf Aquitaine 11-06-1997 70.4 26127.3 -0.1236 0.3982 0.6505 -0.0581 0.4727 0.5338 Utility DEUTSCHE BANK AKTIENGESELLSCHAFT 

Elf Aquitaine 17-11-1997 213.8 30253.0 -0.0447 -0.3536 -0.7222 0.0026 0.4408 0.5668 Utility SIEMENS AG 

Elia System Operator SA 18-05-2010 150.6 1388.2 0.0081 0.3421 0.3120 -0.0587 1.4394 0.1079 Utility WERELDHAVE N.V. 

Elior SA 18-11-2003 40.0 933.4 0.1114 0.7765 1.0088 -0.0238 1.0000 0.3392 Industrials CAISSE REGIONALE DE CREDIT AGRICOLE 

Elmos Semiconductor AG 25-05-2005 10.9 243.2 -0.7650 -0.6588 -0.0611 -0.0079 0.5787 0.0388 IT GAMELOFT SE 

Elsevier NV 29-11-2000 957.7 9764.5 -0.1462 -0.3417 -0.5379 -0.0906 0.4678 0.4516 Industrials ELECTRABEL 

Endemol Entertainment NV 01-02-1999 68.9 1023.1 1.8625 2.9628 3.2806 0.0244 0.0865 0.4377 Industrials BELEGGINGSMAATSCHAPPIJ CALVE-DELFT NV 

Energiekontor AG 04-06-2001 19.6 266.1 0.1382 0.0341 0.0293 -0.0565 0.2446 0.7015 Utility WILD BUNCH AG 

Entenial SA 26-11-2002 19.5 376.2 -0.6065 -0.4233 -0.5276 0.0242 1.2813 0.1938 Financials ELECTRICITE DE STRASBOURG SA 

EPCOS AG 18-10-2006 100.2 806.5 0.1028 0.5877 0.6999 -0.0497 0.6888 0.1671 Industrials NUERNBERGER BETEILIGUNGS-AG 

Eurand NV 28-09-2009 75.2 451.5 -0.7709 -0.4740 -0.6103 0.0346 0.1696 -0.1460 Industrials TKH GROUP N.V. 

Eurazeo SA 17-01-2007 288.7 5511.6 0.0440 -0.0852 -0.0317 -0.0253 0.9522 0.2634 Industrials TELEVISION FRANCAISE 1 SA 

Eurocommercial Properties NV 19-04-2005 80.8 834.3 -0.3405 0.2794 -0.2231 0.0041 1.0515 0.1826 Financials STORK NV 

Eurofins Scientific SE 23-10-2000 38.5 439.1 -0.5195 -0.8072 -0.8195 -0.0282 0.1216 1.3898 Industrials SPIR COMMUNICATION 

euromicron AG 26-01-2010 0.3 70.0 0.1364 -0.0381 -0.0514 -0.0080 1.1922 0.4253 Industrials MAX AUTOMATION AG 

Euronext NV 07-02-2006 208.6 5625.6 0.3509 0.4712 0.2703 -0.0129 0.2930 0.7412 Financials HEINEKEN HOLDING 

Europe Auto Industries SA 08-04-1997 5.5 25.7 -0.1309 -0.1978 -0.4994 0.0473 0.3629 0.1550 Industrials TEISSEIRE FRANCE 

Eutelsat Communications SA 12-01-2012 971.9 6551.7 -0.3405 -0.8760 -0.6074 -0.0655 0.2725 0.1042 Industrials PUBLICIS GROUPE SA 

Evotec AG 07-03-2005 39.0 128.1 0.0888 -0.3875 -1.0344 -0.0176 1.1175 -0.5498 Industrials ADCAPITAL AG 

Exact Holding NV 24-11-2003 66.1 522.2 -0.1619 -1.4202 -1.7061 -0.0201 0.2960 0.5694 IT KONINKLIJKE BOSKALIS WESTMINSTER NV 

Exact Holding NV 09-07-2009 18.8 389.7 -0.1236 -0.4437 -0.0803 -0.0709 0.3344 0.0691 IT KONINKLIJKE TEN CATE NV 



 

F van Lanschot Bankiers NV 01-10-2004 196.5 395.9 0.2314 0.2278 0.6089 -0.0064 2.0816 0.1186 Financials VASTNED OFFICES/INDUSTRIAL NV 

Fonciere des Murs SCA 12-10-2005 46.8 498.9 0.1291 -0.0321 -0.3037 -0.0101 1.0043 0.6995 Financials SIIC DE PARIS 

Fonciere des Regions SA 31-10-2006 136.3 2184.3 -0.0557 0.2781 0.5129 0.0143 1.0587 0.4244 Financials TECHNICOLOR SA 

Fonciere des Regions SA 19-05-2009 97.7 2005.1 0.0839 -0.2269 -0.5232 -0.1779 1.4959 -0.5395 Financials BOLLORE 

Fonciere Lyonnaise SA 09-04-1998 19.8 1000.3 0.0333 0.0629 -0.0556 0.0001 0.6378 0.3225 Financials LEGRAND SA 

Fonciere Paris France SA 27-03-2007 141.2 156.0 0.0390 0.1443 0.0594 0.0046 5.2785 0.1402 Financials SOCIETE ALSACIENNE ET LORRAINE DE VALEURS 

Fortis SA/NV 24-04-2003 1582.3 19365.9 -0.1079 0.4098 0.5978 -0.0296 0.5725 -0.5547 Financials KONINKLIJKE PHILIPS NV 

Fortis SA/NV 08-12-2004 289.7 26184.7 -0.0347 0.2035 -0.4472 0.0012 0.5458 0.2986 Financials LVMH MOET HENNESSY LOUIS VUITTON SE 

Fortis SA/NV 30-03-2005 301.3 28637.3 0.2575 0.3306 -0.4447 -0.0045 0.6562 0.2751 Financials UNILEVER N.V. 

France Telecom SA 03-07-2001 742.5 64786.8 -0.5901 -0.3013 -0.4372 -0.0076 0.3308 -0.9496 IT SIEMENS AG 

France Telecom SA 19-06-2002 296.0 17307.5 0.8438 0.6765 0.7884 -0.1976 -0.5441 -1.2260 IT AKZO NOBEL N.V. 

France Telecom SA 05-09-2002 16495.1 12136.6 1.5053 1.1284 1.5298 -0.0171 -0.6541 -1.0565 IT LAFARGE S.A. 

France Telecom SA 12-07-2003 5497.6 46422.4 -0.0796 0.0524 -0.4555 -0.0241 0.2476 0.5546 IT L'OREAL 

France Telecom SA 05-06-2005 3421.4 56449.5 -0.2312 -0.6676 -0.2151 -0.0034 0.4330 0.1638 IT SIEMENS AG 

France Telecom SA 31-08-2005 3860.8 60224.3 -0.1985 -0.0729 0.1570 -0.0340 0.4138 0.2490 IT ELF AQUITAINE SA 

France Telecom SA 25-06-2007 2654.3 53697.4 0.2485 0.2788 -0.0482 -0.0151 0.5380 0.2691 IT L'OREAL 

Fraport AG 25-10-2005 405.9 3620.6 -0.0960 -0.2493 0.1268 0.0056 0.5955 0.3821 Industrials WENDEL SE 

Freenet AG 27-08-2008 33.1 1215.3 -0.5035 -0.5647 -0.5180 -0.0389 0.6297 -0.3901 IT DVB BANK SE 

Freenet AG 26-08-2009 94.0 1176.9 -0.1411 -0.0722 0.4907 0.1166 0.9349 -0.0673 IT DVB BANK SE 

Freenet AG 22-09-2009 176.7 1325.4 0.1860 0.6326 1.1605 -0.0882 0.7989 0.2638 IT APRIL SA 

Freenet AG 05-01-2010 41.7 1195.8 -0.1437 0.2682 0.6158 -0.0255 0.8648 0.6147 IT VILMORIN & CIE 

Freenet AG 12-01-2010 114.5 1174.3 -0.1464 0.2077 0.8390 -0.0341 0.9384 0.6620 IT DVB BANK SE 

Fresenius AG 24-02-2005 35.5 1772.0 0.7296 0.9897 1.3047 0.0313 1.7047 0.3387 Industrials HAVAS SA 

Fresenius AG 20-06-2007 202.5 4422.2 0.4861 0.3098 0.5409 -0.0435 0.7522 0.3777 Industrials EULER HERMES GROUP SA 

Fresenius SE 11-08-2008 286.8 4266.9 -0.4465 -0.4661 -0.4886 -0.0187 0.9793 -0.0317 Industrials PUBLICIS GROUPE SA 

Fresenius SE & Co KGaA 10-05-2012 1011.0 9636.0 0.1162 0.3112 0.9030 -0.0109 0.7858 0.0253 Industrials AUDI AG 

Frogster Interactive Pictures 16-06-2010 4.3 48.6 0.1670 0.2373 0.2638 0.0572 0.3678 0.8893 Industrials BBI BURGERLICHES BRAUHAUS IMMOBILIEN AG 

Fugro NV 03-07-2001 84.5 864.6 -0.0051 -0.0611 -0.3078 0.0566 0.2995 0.1819 Utility KONINKLIJKE WESSANEN NV 

Galapagos NV 19-09-2006 11.1 111.8 -0.2221 -0.1720 0.0825 -0.0087 0.9910 0.0713 Industrials ZETES INDUSTRIES 



 

Galapagos NV 17-06-2010 12.6 250.4 -0.3934 -0.0061 0.2875 -0.0493 0.5765 0.3704 Industrials VPK PACKAGING GROUP NV 

Galapagos NV 18-10-2010 28.2 313.0 -0.5342 -0.2592 -0.6909 -0.0989 0.4745 0.4256 Industrials LOTUS BAKERIES NV 

GEA AG 27-03-2006 528.2 2647.3 0.4167 0.6733 -0.2941 -0.0556 0.4511 0.3039 Industrials SOCIETE B I C SA 

GEA Group AG 08-09-2009 115.7 2310.5 0.2219 0.4129 0.5877 0.0306 0.7824 -0.4157 Industrials BIOMERIEUX SA 

GECI International SA 31-12-2009 7.6 87.3 0.4362 -0.1107 -0.2069 0.0155 0.2590 0.5077 Industrials INNATE PHARMA S.A. 

Gecina SA 16-05-2003 110.7 2785.7 -0.1923 0.0001 -0.5252 0.0111 1.3398 0.0670 Financials FINAXA 

Gecina SA 07-10-2010 86.0 5685.6 -0.2598 -0.6444 -0.5272 -0.0386 1.1086 0.1507 Financials BUREAU VERITAS REGISTRE INTERNATIONAL 

Gecina SA 30-11-2012 79.0 5330.3 -0.4470 -0.2833 -1.0844 -0.0427 1.1422 0.3879 Financials THALES SA 

Gemalto NV 12-03-2010 179.9 2789.2 0.1431 1.2102 1.6487 -0.0283 0.5732 0.5491 IT AIR FRANCE KLM SA 

Genesys SA 16-10-2001 22.3 212.9 -1.1476 -1.2131 -1.7911 -0.1040 0.7400 -1.1276 IT PARIS ORLEANS 

Geodis SA 11-10-2004 48.4 366.5 -0.0040 0.2478 -0.2996 0.0195 0.6966 0.6002 Industrials AREVA SA 

Getronics NV 08-04-1998 73.8 3658.9 -0.0174 0.5467 -0.6467 -0.0040 0.0468 0.4457 IT AIR FRANCE KLM SA 

Getronics NV 05-02-2004 239.2 1027.0 -0.8221 -1.0307 -1.3914 -0.0465 0.3921 2.3066 IT CORBION NV 

Getronics NV 27-01-2005 81.4 876.0 -0.0270 -0.5608 -0.7958 0.0483 0.6777 -0.4738 IT TELEGRAAF MEDIA GROEP 

GfK SE 02-06-2005 90.3 938.0 -0.4956 -0.4555 -0.7177 0.0573 0.4233 0.2811 Industrials RATIONAL AG 

GIMV 11-05-2005 236.5 790.3 -0.0667 -0.3862 0.3779 -0.0295 1.2810 0.1135 Financials D'IETEREN S.A 

GK Software AG 18-03-2010 9.0 87.4 -0.2685 0.0213 -0.4897 -0.0993 0.2520 1.4767 IT PNE WIND AG 

GK Software AG 17-12-2010 6.3 86.6 -0.3038 -0.4511 -0.5048 -0.0124 0.2858 0.4001 IT HEURTEY PETROCHEM 

GL Trade SA 10-06-2004 50.1 306.7 0.0477 -0.2763 0.4684 -0.0582 0.0946 0.1168 IT ASSYSTEM SA 

GPC Biotech AG 02-04-2004 90.5 281.7 -0.4217 -0.5845 -0.6220 -0.0602 0.4392 1.6306 Financials VIRBAC 

GPC Biotech AG 24-01-2007 33.7 731.7 -0.5449 -0.1057 -0.0875 -0.0302 0.0531 0.7230 Financials GROUPE PARTOUCHE SA 

Grammer AG 13-07-2005 202.9 253.8 0.0052 0.3431 0.1273 -0.0605 0.6325 0.0762 Financials HIGHLIGHT COMMUNICATIONS AG 

Groupe Danone SA 24-10-1997 84.1 9881.4 0.5199 0.4807 1.0113 0.0350 0.6362 0.2483 Industrials AIR LIQUIDE 

Groupe Danone SA 01-12-2006 95.2 29850.5 -0.1657 -0.0868 -0.0596 -0.0114 0.1887 0.2809 Industrials ENGIE SA 

GSW Immobilien AG 17-04-2012 202.0 1043.4 -0.0304 -0.0395 0.5138 -0.0607 1.3478 0.1901 Financials ARCADIS NV 

Hachette Filipacchi Medias 27-01-1998 156.7 1529.7 0.4398 1.0278 0.5214 0.0691 0.5377 0.0003 Industrials BULL SOCIETE ANONYME 

Hagemeyer NV 09-12-2003 478.3 249.6 0.4389 0.7422 1.5487 -0.2240 1.7185 -1.1479 Industrials VAN DER MOOLEN HOLDING NV 

HAMBORNER REIT AG 24-02-2011 89.5 255.9 0.0603 0.0843 0.1841 -0.0123 0.8001 -0.0707 Financials STINAG STUTTGART INVEST AG. 

Hamon & Cie(International)SA 31-05-2007 22.1 273.3 -0.1593 -0.2961 -0.3493 0.0286 0.1393 1.2928 Industrials LEASINVEST REAL ESTATE CVA 



 

Hannover Rueckversicherung 12-06-2003 220.3 2429.1 -0.3437 -0.6736 -0.8641 -0.0370 0.9164 -0.0591 Financials ETABLISSEMENTS FR. COLRUYT SA 

Hannover Rueckversicherung 17-02-2004 701.0 3605.9 -0.0128 -0.5703 -1.5861 -0.0155 0.6618 0.2578 Financials UNIBAIL-RODAMCO 

Hansen Transmissions Intl 19-11-2009 251.3 789.2 -0.6842 -0.6700 -0.7479 -0.1600 0.3989 -0.1316 Utility GIMV NV 

Haslemere NV 13-03-2002 150.2 1496.0 -0.4553 -0.8984 -1.1570 0.0245 0.2643 0.3411 Financials ESSILOR INTERNATIONAL SA 

Havas Advertising SA 10-11-1999 193.9 2251.3 -0.1285 -0.4450 -0.5294 0.0453 0.2865 0.7551 Industrials SOCIETE B I C SA 

Havas Advertising SA 05-03-2001 385.7 4197.3 -0.5318 -0.7614 -1.1502 0.0306 0.3342 -0.7255 Industrials CREDIT INDUSTRIEL ET COMMERCIAL SA 

Havas SA 27-05-1998 139.4 7222.8 0.7475 1.8128 0.3963 -0.0060 1.0000 0.5407 Industrials ADIDAS AG 

HeidelbergCement AG 14-09-2009 2121.3 5235.0 -0.5148 -0.9007 -1.1892 0.0597 1.8077 -0.5715 Industrials ESSILOR INTERNATIONAL SA 

HeidelbergCement AG 13-04-2010 192.0 8121.6 0.0278 -0.0417 0.1189 0.0041 1.5157 0.4299 Industrials ACCOR 

Heidelberger Druckmaschinen AG 10-05-2001 362.7 5240.4 -0.6044 -0.8264 -0.8017 -0.0049 0.4676 -0.0029 Industrials ALTANA AG 

Heidelberger Druckmaschinen AG 05-05-2004 792.0 2293.7 -0.3143 0.1557 0.0268 -0.1002 0.4777 0.3194 Industrials BHW HOLDING AG 

Heidelberger Druckmaschinen AG 07-09-2005 240.0 2409.7 0.1623 -0.1425 -0.2774 -0.0338 0.4916 0.1383 Industrials ESSO SOCIETE ANONYME FRANCAISE SA 

Heijmans NV 23-03-2005 47.8 661.9 0.1378 0.3637 -0.2440 -0.0213 0.5677 0.4970 Industrials SCHUITEMA N.V. 

Heineken NV 08-10-1999 161.3 14158.3 0.3420 0.3672 0.3640 0.0109 0.1840 0.2642 Industrials VOLKSWAGEN AG 

Henkel AG & Co KGaA 15-01-1998 29.4 3498.0 -0.5732 -0.6077 -0.4727 -0.0169 0.7198 0.3162 Industrials HEINEKEN HOLDING 

Henkel AG & Co KGaA 30-11-2006 93.7 6413.9 0.2617 0.0129 0.2773 -0.0148 0.8418 0.2920 Industrials SAFRAN 

Henkel AG & Co KGaA 26-06-2007 428.3 9001.9 -0.1899 -0.1263 -0.0677 -0.0326 0.6084 0.2665 Industrials AUDI AG 

High Co SA 02-10-2006 6.8 139.0 -0.3101 0.2583 0.0659 -0.0171 0.4009 0.1826 Industrials JACQUET METALS 

Hochtief AG 21-02-2004 745.8 1736.0 -0.3496 0.0443 0.7241 -0.0876 0.9012 0.7250 Industrials SOCIETE B I C SA 

Hugo Boss AG 14-11-2011 306.9 2348.7 0.2979 0.2930 0.2595 -0.0581 0.2026 0.3935 Industrials D'IETEREN S.A 

Icade SA 27-08-2009 91.5 3435.2 0.0146 0.1570 0.0248 -0.0667 0.5473 0.1423 Financials JCDECAUX SA 

ICT Automatisering NV 15-03-1999 19.6 153.4 0.9197 0.5153 -1.8137 0.0131 0.1289 0.2827 IT SMIT INTERNATIONALE NV 

IHC Caland NV 01-08-2001 139.7 1504.0 -0.1123 -0.5197 -1.1627 -0.0174 0.3846 0.0598 Utility CORIO NV 

Iliad SA 23-03-2005 58.7 1475.3 1.3329 1.0954 0.8643 -0.0031 0.1667 0.4783 IT RALLYE 

Iliad SA 25-03-2010 51.6 4122.8 -0.3172 -0.3971 -0.4554 -0.0007 0.2631 0.1095 IT BUREAU VERITAS REGISTRE INTERNATIONAL 

Iliad SA 11-01-2011 54.1 4345.9 0.9308 1.3551 1.7118 -0.0336 0.3447 -0.0759 IT AIR FRANCE KLM SA 

Iliad SA 05-05-2011 39.5 4827.5 0.5654 1.2164 1.3796 0.0066 0.3209 0.1825 IT COLAS S.A. 

IMS 04-11-1996 43.7 183.1 0.3661 0.0549 0.1529 -0.0178 0.8095 -0.0448 Utility VIRBAC 

IMS 11-09-2006 142.7 307.0 0.4076 -0.1276 -0.2142 -0.0865 0.8484 0.2626 Utility VIEL ET CIE 



 

Infineon Technologies AG 08-01-2002 1183.2 17152.4 -0.4723 -0.4942 -0.4990 -0.0448 0.3410 -0.4259 IT VOLKSWAGEN AG 

Infineon Technologies AG 23-03-2002 285.4 17464.2 -0.1444 -0.2326 -0.3550 0.0112 0.3415 -0.5125 IT KERING 

Infineon Technologies AG 12-01-2004 1754.1 8470.4 -0.3061 -0.7551 -0.6464 -0.0547 0.6969 0.4046 IT CHRISTIAN DIOR 

Infineon Technologies AG 16-03-2004 281.2 7663.0 -0.5285 -0.8452 -1.0273 -0.0215 0.7417 0.4668 IT AKZO NOBEL N.V. 

Infineon Technologies AG 23-03-2006 1150.0 6354.3 0.1734 -0.3790 -0.5043 0.0000 0.8587 0.1440 IT SOLOCAL GROUP SA 

Info Realite 28-02-1997 13.6 136.6 -0.3433 -0.6832 -0.6655 -0.0879 0.2529 0.7105 Industrials LABORATOIRES ARKOPHARMA SA 

Infogrames Entertainment SA 01-06-1998 89.8 601.8 0.5902 1.5456 0.0829 -0.0001 0.0850 0.9058 Industrials ISIS SOCIETE ANONYME 

ING Groep NV 19-05-1997 302.3 28413.1 -0.1159 -0.2979 0.1615 0.0201 0.7349 0.4630 Financials UNILEVER N.V. 

ING Groep NV 17-12-1997 151.6 32233.6 0.4961 0.1444 0.7346 0.0101 0.6625 0.4088 Financials DEUTSCHE BANK AKTIENGESELLSCHAFT 

ING Groep NV 30-12-1997 115.5 35629.2 -0.0887 0.2401 0.7348 -0.0002 0.6073 0.3430 Financials UNILEVER N.V. 

ING Groep NV 26-11-2002 651.8 36147.1 0.0943 0.3325 0.5632 -0.0160 0.4858 -0.4941 Financials UNILEVER N.V. 

InnoConcepts NV 01-08-2005 159.5 148.2 -0.0072 0.7954 0.0736 -0.0011 0.5100 0.6137 Industrials VAN DER MOOLEN HOLDING NV 

Ipsen SA 23-03-2010 136.8 3145.6 -0.2107 -0.1793 -0.1317 -0.0393 0.3441 0.3333 Industrials BIOMERIEUX SA 

Ipsos SA 25-10-2005 115.2 710.0 0.1344 -0.0390 0.0689 0.0181 0.6074 0.3452 Industrials CAISSE REGIONALE DE CREDIT AGRICOLE 

IVG Immobilien AG 12-01-2005 48.8 1446.5 0.7710 1.8352 0.6795 -0.0012 0.6419 0.2683 Financials OLDENBURGISCHE LANDESBANK AG 

IVG Immobilien AG 22-06-2005 30.4 1787.6 0.0878 -0.4133 -0.3449 -0.0011 0.5241 0.4712 Financials VICAT SA 

IVG Immobilien AG 28-09-2005 194.5 2043.9 0.5135 0.3632 -0.8632 -0.0159 0.4592 0.6520 Financials LECHWERKE AG 

IVG Immobilien AG 10-02-2011 86.6 887.7 -0.6610 -0.6285 -0.9005 -0.0495 1.0765 0.2465 Financials WACKER NEUSON SE 

iXOS Software AG 10-03-2000 55.7 2023.4 -0.0116 0.0013 0.0031 0.1471 0.0298 0.2628 IT UMANIS SA 

Jet Multimedia 15-06-1998 14.0 139.6 -0.0636 0.4939 0.1103 0.0271 0.2643 0.4058 IT BURELLE SA 

K+S AG 11-03-2011 989.5 9897.3 -0.1162 -0.0978 -0.2960 -0.0410 0.2858 0.1326 Utility ENBW ENERGIE BADEN-WURTTEMBERG AG 

Kabel Deutschland Holding AG 03-03-2011 762.5 3557.7 0.5068 1.1119 2.0251 -0.0395 -0.4730 0.6349 Industrials SOFTWARE AG 

Kardan NV 02-05-2006 83.4 511.8 0.7791 0.5220 -0.1867 0.0191 0.5485 1.0189 Financials BRUNEL INTERNATIONAL N.V. 

KarstadtQuelle AG 29-11-2004 529.8 1150.5 0.8195 1.7700 1.2824 -0.0064 0.4804 -0.8671 Industrials OLDENBURGISCHE LANDESBANK AG 

Kas Bank NV 28-09-2007 45.6 403.3 0.0060 -0.2638 -0.4283 0.0160 0.7170 0.2689 Financials BETER BED HOLDING NV 

KBC Bank & Insurance 12-11-2002 126.5 10104.7 0.2815 0.6824 1.0953 -0.0113 0.8074 0.0841 Financials PEUGEOT S.A. 

Kendrion NV 29-11-2004 50.8 18.4 0.3595 0.6968 0.8200 0.1807 3.4984 -1.1872 Industrials CROWN VAN GELDER NV 

Kinepolis Group NV 22-03-2004 14.0 141.0 0.1457 0.0485 0.7332 0.0246 0.4119 0.3236 Industrials VRANKEN - POMMERY MONOPOLE 

Kloeckner & Co SE 17-04-2007 332.2 2250.1 -0.0894 -0.4003 -0.3893 -0.0141 0.3566 1.2135 Utility WERELDHAVE N.V. 



 

KME Europa Metal AG 25-07-1997 41.3 695.8 0.0724 0.3483 0.1832 0.0131 0.6967 0.5928 Utility SCHMALBACH-LUBECA AG 

Koninklijke Ahold NV 05-02-1996 211.0 3765.1 0.5048 0.8781 0.3679 0.0057 0.2578 0.2557 Industrials TRACTEBEL SA 

Koninklijke Ahold NV 14-06-1996 1537.4 5033.2 0.3497 0.3902 0.0498 0.0114 0.1882 0.5044 Industrials PETROFINA SA 

Koninklijke Ahold NV 09-01-2001 347.6 25510.6 -0.2203 -0.5974 -1.0576 -0.0125 0.2117 0.1827 Industrials UNILEVER N.V. 

Koninklijke Ahold NV 04-09-2001 2553.6 26672.9 -0.3850 -1.1136 -1.3419 -0.0162 0.1971 0.0327 Industrials HOECHST AKTIENGESELLSCHAFT 

Koninklijke Ahold NV 07-11-2003 3158.1 7534.8 -0.3922 -0.6508 -0.6884 -0.0147 0.7019 -0.4319 Industrials AKZO NOBEL N.V. 

Koninklijke BAM Groep NV 10-12-2002 47.5 197.8 0.1273 1.3454 3.7492 0.0253 1.9569 -0.2128 Industrials GAMMA HOLDING NV 

Koninklijke BAM Groep NV 09-12-2004 41.3 561.7 0.5431 0.7739 0.6388 0.0605 0.8987 0.4194 Industrials KONINKLIJKE WESSANEN NV 

Koninklijke BAM Groep NV 10-11-2005 152.7 1478.3 -0.1996 0.0945 -0.1398 -0.0485 0.3853 0.8955 Industrials VEDIOR NV 

Koninklijke KPN NV 19-03-2002 1230.5 11901.9 0.3304 0.3073 0.2641 0.0656 0.3738 -0.7753 IT PEUGEOT S.A. 

Koninklijke KPN NV 19-09-2003 2040.4 16365.8 -0.4426 -0.5701 -0.7941 -0.0250 0.4404 0.2338 IT HOECHST AKTIENGESELLSCHAFT 

Koninklijke KPN NV 19-01-2005 1086.9 17586.4 -0.1377 -0.0445 -0.2310 -0.0251 0.2815 0.1199 IT ELECTRABEL 

Koninklijke KPN NV 07-12-2005 889.5 19685.4 0.2266 0.6242 1.2726 -0.0036 0.2603 0.2895 IT DEXIA SA 

Koninklijke KPN NV 22-09-2006 861.3 20516.2 0.1338 0.7564 1.1519 -0.0216 0.2012 0.3355 IT DEXIA SA 

Koninklijke Nedlloyd Groep NV 02-02-2004 188.8 604.0 0.1373 0.6888 0.9485 -0.0863 1.5779 0.9325 Industrials VASTNED RETAIL NV 

Koninklijke Numico NV 14-11-2005 549.4 5785.6 -0.0894 0.2820 0.3231 -0.0188 0.1116 0.2250 Industrials ESSILOR INTERNATIONAL SA 

Koninklijke PTT Nederland NV 25-09-1995 3062.9 11850.4 0.3021 -0.6035 0.8862 -0.0001 0.5574 0.0898 IT KONINKLIJKE PHILIPS NV 

Koninklijke PTT Nederland NV 23-10-1995 2999.5 11493.9 -0.4028 -0.4066 0.4942 0.0068 0.5725 0.0827 IT HOECHST AKTIENGESELLSCHAFT 

Koninklijke TPG NV 12-03-2001 874.0 11480.9 -0.0433 -0.4663 -0.5763 -0.0105 0.2119 -0.0663 Industrials ELECTRABEL 

Koninklijke TPG NV 07-02-2004 1086.6 8985.7 0.0302 0.0735 0.3135 -0.0136 0.3079 0.3392 Industrials AKZO NOBEL N.V. 

Kontron AG 07-02-2005 23.7 344.7 -0.3267 -0.3034 -0.9861 -0.0154 0.6644 -0.1288 Industrials SUED-CHEMIE AKTIENGESELLSCHAFT 

Krasnapolsky Hotels & Rests 01-09-1998 59.3 266.8 0.2508 0.4839 0.6040 -0.0671 0.3683 1.0216 Industrials NV GTI HOLDING 

KWS Saat AG 29-11-2004 100.7 405.9 0.2739 0.4539 2.2420 0.0088 0.6360 0.1978 Industrials RSE GRUNDBESITZ UND BETEILIGUNGS-AG 

Lafarge SA 19-04-1999 180.1 9836.7 -0.1031 0.3541 0.4121 0.0291 0.6082 0.2174 Industrials THYSSENKRUPP AG 

Lagardere SCA 26-09-2001 69.5 4731.2 0.0537 -0.1051 -0.2190 -0.1094 0.9467 -0.7280 Industrials CNP ASSURANCES 

Laurus NV 06-03-2002 456.2 246.1 -0.1515 -0.5386 -0.9697 -0.5407 0.1867 -1.3597 Industrials GAMMA HOLDING NV 

Laurus NV 09-11-2004 203.2 357.0 -0.8089 -1.6114 -1.2805 -0.0985 0.4238 -0.8667 Industrials MEDIQ NV 

Le Carbone Lorraine SA 01-04-2005 112.4 599.0 0.0659 -0.1046 -0.3386 -0.0819 0.4817 0.2435 Industrials BONDUELLE 

Legrand SA 23-11-2009 554.5 5234.3 0.4005 0.1508 0.2009 -0.0694 0.4552 0.6303 Industrials DASSAULT AVIATION 



 

Legrand SA 25-03-2010 270.2 6174.9 0.1519 0.0406 0.1824 -0.0677 0.4251 0.5802 Industrials SOLVAY SOCIETE ANONYME 

Legrand SA 20-09-2010 575.0 6603.9 0.0123 -0.1741 0.3066 -0.0234 0.4207 0.3063 Industrials TECHNIP 

Legrand SA 03-03-2011 1153.8 7971.0 0.2139 0.4417 0.4738 -0.0449 0.3795 0.2714 Industrials ACCOR 

Legrand SA 08-11-2011 571.6 6626.8 0.1350 0.2608 0.1076 -0.0412 0.4369 -0.1085 Industrials CNP ASSURANCES 

Legrand SA 05-03-2012 343.3 7200.8 0.0065 0.3394 0.3388 0.0006 0.4440 -0.0429 Industrials SOLVAY SOCIETE ANONYME 

Leoni AG 17-05-2006 145.2 864.6 0.0641 0.1095 -0.4916 -0.0249 0.5071 0.4038 Industrials TAKKT AG 

Leoni AG 30-06-2011 113.1 1174.5 -0.2462 -0.0387 0.3696 -0.0734 0.6405 0.8419 Industrials GFK AG 

Linde AG 09-07-2012 1394.4 19705.0 -0.2074 -0.1973 -0.5551 -0.0136 0.6318 -0.0150 Utility AIRBUS GROUP SE 

Logic Instrument SA 25-06-2007 4.1 6.1 -0.2990 0.2620 0.2726 0.0060 0.7901 0.2864 IT AUGROS COSMETIC PACKAGING 

Login People SA 07-12-2012 3.4 9.6 0.2663 0.2997 0.2200 0.0035 -0.0096 0.3841 IT TUTO4PC COM GROUP SA 

LVMH Moet Hennessy Louis 06-02-2012 559.7 65330.5 -0.0056 -0.3043 -0.0245 -0.0204 0.3815 0.1393 Industrials SIEMENS AG 

MAN SE 12-01-2005 1019.1 4098.1 -0.0036 0.5207 0.1666 0.0074 0.7698 0.1187 Industrials ALLIANZ LEBENSVERSICHERUNG-AG 

Mannesmann AG 21-02-1998 1725.6 18829.9 0.2080 0.3392 0.3037 -0.0037 0.2989 0.4036 IT KONINKLIJKE KPN NV 

Mannesmann AG 26-01-2000 415.3 135494.7 -0.9861 -0.6531 -0.3156 -0.0288 0.2414 0.8082 IT ROYAL DUTCH SHELL PLC 

Masterflex AG 07-07-2005 15.1 125.1 -0.1877 -1.4302 -1.2579 0.0618 0.2440 -0.0482 Utility CONSTANTIN FILM AG 

MDxHealth SA 04-04-2011 8.2 27.6 0.7171 1.0098 1.8236 -0.0050 0.4208 -0.2027 Industrials ALFACAM GROUP NV 

Medica SA 29-03-2011 96.7 690.1 0.2242 0.0295 0.2172 -0.0282 0.9365 -0.0537 Industrials UBISOFT ENTERTAINMENT SA 

Medidep 22-06-2005 106.0 387.6 -0.3322 0.0298 0.0301 -0.0667 0.2329 0.3608 Industrials SIIC DE PARIS 

Meetic SA 12-06-2007 33.9 502.2 -0.1832 0.4025 0.4509 -0.0220 0.2326 0.2195 Industrials FUTUREN SA 

Merck KGaA 30-06-2003 407.1 1125.5 0.9925 1.6658 1.6199 -0.0730 2.0995 -0.0421 Industrials QIAGEN N.V. 

Metro AG 08-09-2006 752.2 14118.2 0.3607 0.0923 -0.0006 -0.0294 0.3896 0.0834 Industrials CHRISTIAN DIOR 

Metropole Television SA 31-01-2004 931.7 3692.9 -0.1411 -0.4588 -1.1352 -0.0457 0.1238 0.3283 Industrials SODEXO 

mg technologies AG(NOW 36373R) 28-05-2003 60.5 1707.2 -0.0055 -0.4220 -0.0009 0.0072 0.9835 -0.2350 Industrials SEQUANA 

Micropole SA 16-03-2004 10.9 32.4 -0.3844 -0.3826 -0.7927 -0.0414 1.0785 0.9218 IT PARTICIPEX 

MLP AG 09-12-2003 79.1 1278.3 -0.1826 -0.1459 -1.3829 -0.0146 0.1945 0.2516 Financials KOELNISCHE RUECKVERSICHERUNGS AG 

MLP AG 22-05-2007 68.0 1892.8 0.5380 0.3512 0.2401 -0.0266 0.1773 0.0214 Financials CONERGY AG 

MobilCom AG 10-02-2000 390.7 6302.9 -0.9562 -1.0538 -1.1560 0.0013 0.0177 0.2314 IT E ON BAYERN AG 

Mobistar SA 28-02-2003 125.4 1400.4 0.3954 0.1519 -1.9607 -0.0390 0.1972 0.2526 IT HEIDELBERGCEMENT AG 

Mobistar SA 23-05-2003 82.8 2030.7 -0.0483 -0.1238 -0.2729 0.0749 0.1639 0.7753 IT ETABLISSEMENTS FR. COLRUYT SA 



 

Mobistar SA 09-02-2005 130.6 4248.6 0.0308 -0.3262 -0.3211 -0.0078 0.1675 0.3188 IT ETABLISSEMENTS FR. COLRUYT SA 

MorphoSys AG 15-03-2005 17.4 195.1 -0.4907 -0.5989 -1.2713 -0.0639 0.3092 0.6629 Industrials GRUNDSTUECKS- UND BAUGESELLSCHAFT AG 

MorphoSys AG 28-03-2006 17.0 275.6 0.2742 -0.1502 0.0164 0.0091 0.3401 0.2514 Industrials SUDWESTDEUTSCHE SALZWERKE AG 

Munich Re 14-11-2000 1556.5 68302.6 0.5798 0.2700 0.1507 -0.0079 0.2036 0.3792 Financials ALCATEL-LUCENT SA 

Munich Re 15-10-2001 85.6 51934.8 -0.6209 -0.5416 -0.4725 -0.0021 0.2838 -0.1133 Financials L'OREAL 

Munich Re 18-06-2002 1622.1 39306.7 -0.4516 -0.5504 -0.5594 0.0198 0.3646 -0.3770 Financials DEUTSCHE BANK AKTIENGESELLSCHAFT 

Munich Re 07-12-2005 803.8 26378.8 -0.0705 -0.0898 0.7570 -0.0394 0.6595 0.2787 Financials KBC GROUP NV 

Munich Re 16-11-2006 775.5 28830.7 -0.4266 0.7211 0.7034 -0.0277 0.6741 0.2015 Financials ARCELORMITTAL SA 

MVV Energie AG 15-11-2005 90.4 904.0 0.0868 0.4228 1.5131 -0.0347 0.6657 0.2838 Utility HUGO BOSS AG 

Natixis SA 23-11-2006 5666.2 26144.6 -0.8759 -0.3534 -0.5220 0.0037 1.6502 0.4876 Financials ARCELORMITTAL SA 

Neopost SA 25-04-2001 80.0 809.1 1.1407 0.9771 1.4861 0.0123 0.2768 -0.1428 IT HAULOTTE GROUP 

NetBooster SA 31-05-2007 12.6 63.0 -0.3952 -0.1486 -0.0167 -0.0142 0.2152 0.7273 Industrials ENTREPARTICULIERS 

Neuf Cegetel SA 13-09-2007 138.7 6122.6 -0.4196 -0.1499 -0.1329 0.0282 0.2803 0.2334 IT ERAMET 

Nexity SA 24-10-2005 15.9 1156.1 0.2517 -0.4134 -0.8512 -0.0239 0.3492 0.8147 Financials APRIL SA 

Norddeutsche Affinerie AG 10-03-2005 57.2 600.0 -0.0221 -0.1017 0.3344 -0.0390 0.7271 0.5846 Utility PFLEIDERER AG 

Norddeutsche Affinerie AG 31-01-2006 76.9 803.2 -0.3035 -0.2819 -0.4820 -0.0138 0.8527 0.4777 Utility DVB BANK SE 

Nordex AG 17-05-2006 165.4 789.9 0.1509 0.7030 -0.5570 -0.4443 0.1333 2.0556 Utility ARCADIS NV 

Nordex SE 26-03-2010 55.3 572.1 -0.4344 -0.9277 -1.2230 -0.0554 0.6011 -0.1474 Utility TAKKT AG 

Nordex SE 20-04-2010 53.9 574.1 -0.1000 -0.0002 0.2643 -0.0649 0.5864 -0.3553 Utility AREVA SA 

Nordex SE 28-03-2011 56.2 627.0 -0.3401 -0.3648 -0.0300 0.1115 0.7134 0.0914 Utility KSB AKTIENGESELLSCHAFT 

Norma Group SE 19-06-2012 44.3 574.6 0.3344 0.7016 0.5765 -0.0098 0.5012 -0.0815 Industrials SOCIETE D'EDITION DE CANAL PLUS SA 

Norma Group SE 05-09-2012 77.0 613.1 0.1183 -0.5100 -0.9727 -0.0645 0.4493 0.4408 Industrials KUKA AG 

Nutreco Holding NV 24-10-2000 139.1 1447.0 0.2383 0.0520 0.0560 -0.0158 0.3222 0.4476 Industrials VEDIOR NV 

NV Umicore SA 09-10-2003 97.2 1186.5 -0.0528 0.1919 0.6205 -0.0168 0.9558 0.4754 Utility SOFINA SOCIETE ANONYME 

NV Umicore SA 07-11-2003 152.9 1239.6 0.3237 0.9166 1.4921 0.0288 0.9348 0.3435 Utility BANQUE NATIONALE DE BELGIQUE SA 

Nyrstar NV 15-11-2010 510.1 1151.0 -0.1971 -0.4595 -0.7724 -0.1113 0.7354 0.2975 Utility BEFIMMO SCA 

Omega Pharma NV 07-12-2001 97.9 1161.8 -0.5243 -0.8044 -1.7792 -0.0061 0.2813 0.2058 Industrials KBC ANCORA CVA 

Osiatis France SAS 21-04-2005 26.8 119.5 1.0620 0.7717 0.4199 -0.0450 0.2998 -0.1169 IT LOOK VOYAGES SA 

Parrot SA 17-04-2007 45.1 502.3 -0.7249 -0.4168 -0.4746 0.0081 0.2109 0.4082 IT 

SOCIETE DES PRODUITS MARNIER LAPOSTOLLE 

SA 



 

Patrizia Immobilien AG 10-01-2007 103.4 1045.2 -0.8884 -0.9783 -0.8582 -0.0454 0.3069 -0.0594 Financials OLDENBURGISCHE LANDESBANK AG 

Pechiney SA 02-04-1998 162.7 3631.2 0.0014 0.1696 0.1323 -0.0211 0.7821 0.2832 Utility AIR FRANCE KLM SA 

Pechiney SA 27-02-2002 368.9 4757.2 -0.5792 -0.6678 -0.8055 -0.0715 0.6081 0.1105 Utility CNP ASSURANCES 

Pernod Ricard SA 23-03-1998 43.5 3747.9 0.1631 -0.0960 0.4267 -0.0648 0.4756 0.3901 Industrials ARCELOR SA 

Pernod Ricard SA 14-03-2012 499.9 21733.7 0.1197 -0.1107 -0.2804 -0.0277 0.5123 0.2409 Industrials CHRISTIAN DIOR 

Pfeiffer Vacuum Technology AG 17-11-2010 74.6 747.3 -0.2507 -0.0948 0.0118 -0.0057 0.3409 0.5323 Industrials SEDLMAYR GRUND UND IMMOB AA 

pgam Advanced Technologies AG 06-11-2003 3.4 40.1 -0.1606 -0.5631 -0.3995 0.0731 0.8420 0.3837 Industrials SYNAXON AG 

Pharming Group NV 25-01-2006 17.1 308.4 0.4025 -0.2514 -0.1642 -0.0406 0.1616 0.3057 Industrials VAN DER MOOLEN HOLDING NV 

Phoenix SonnenStrom AG 12-12-2006 7.4 77.4 1.8917 0.8164 1.3271 -0.0399 0.4342 -0.1733 Utility INTICA SYSTEMS AG 

Pierre & Vacances SA 12-03-2002 65.3 527.9 -0.2678 -0.1644 0.0366 0.0232 0.4239 0.2097 Industrials GUYENNE ET GASCOGNE SA 

Pierre & Vacances SA 26-01-2010 25.0 448.3 0.2608 -0.3210 -0.5829 -0.0337 1.0605 0.2799 Industrials SIIC DE PARIS 

Porsche AG 22-03-2002 308.2 4550.0 -0.2395 0.0987 -0.2351 -0.0103 0.3092 0.5231 Industrials KONINKLIJKE DSM N.V. 

Poweo SA 08-07-2005 51.1 150.8 -0.4922 0.3244 0.3680 -0.0363 0.5620 0.9539 Utility CARRERE GROUP 

Premiere AG 10-11-2006 88.4 1060.3 0.8362 -0.3369 -0.2980 -0.0273 0.6281 -0.6082 Industrials CONERGY AG 

Premiere AG 13-02-2007 184.7 1391.5 -0.0483 -0.5312 -0.5848 -0.0452 0.7096 0.1825 Industrials APRIL SA 

Preussag AG 10-02-1998 161.0 4637.0 0.7512 0.8605 0.5569 -0.0048 0.2888 0.3643 Industrials DEGUSSA AG 

Promodes 19-10-1997 109.8 5927.7 1.0856 2.7802 2.8219 -0.0176 0.2426 0.3731 Industrials ADIDAS AG 

Promodes 10-03-1999 127.5 10919.4 0.5204 0.7295 0.7612 -0.0126 1.0000 0.2977 Industrials AIR LIQUIDE 

ProSiebenSat.1 Media AG 05-10-2004 84.2 1654.0 -0.6024 -0.0741 -0.1092 -0.0070 0.6236 0.4365 Industrials ZODIAC SA 

ProSiebenSat1 Media AG 12-01-2011 198.0 2675.9 -0.1978 0.2646 0.7737 -0.0225 0.5472 0.9898 Industrials D'IETEREN S.A 

PSA Peugeot Citroen SA 04-12-1996 120.8 4873.9 0.2081 0.0605 -0.0371 -0.0120 1.7252 -0.1414 Industrials SOCIETE D'EDITION DE CANAL PLUS SA 

Publicis Groupe SA 09-04-1998 77.0 913.3 0.3509 2.4148 1.4136 -0.0421 0.3394 0.2949 Industrials WERELDHAVE N.V. 

Publicis Groupe SA 09-06-1999 54.0 1616.2 0.9207 0.3624 -0.0179 -0.0049 0.2173 0.1664 Industrials IMERYS SA 

PUMA AG Rudolf Dassler Sport 02-06-2003 579.4 1370.8 0.5890 -0.3074 -0.7524 -0.0699 0.2650 0.2872 Industrials WENDEL SE 

PVA TePla AG 01-10-2007 30.2 181.6 -0.0215 0.0129 0.0348 0.0159 0.1721 0.4603 IT LATECOERE SA 

Q-Cells AG 20-11-2007 103.7 6467.0 -0.4031 -0.5914 -0.7120 -0.0400 0.2519 0.9399 Utility AEROPORTS DE PARIS 

Q-Cells SE 27-09-2010 35.9 497.4 -0.8639 -0.9752 -1.9864 -0.0098 1.7393 -0.9392 Utility LISI 

Randstad Holding NV 07-11-1998 357.7 5537.9 -0.3095 -1.2211 2.2153 0.0045 0.0702 0.3835 Industrials DORDTSCHE PETROLEUM-INDUSTRIE MIJ NV 

Remy Cointreau SA 03-05-2001 90.9 1597.4 -0.2605 -0.5923 -0.6832 -0.0531 0.5893 0.4871 Industrials CORIO NV 



 

Remy Cointreau SA 25-03-2004 66.9 1203.9 0.1402 -0.6465 -0.1764 -0.0348 0.8903 0.1831 Industrials F MARC DE LACHARRIERE FIMALAC SA 

Remy Cointreau SA 11-12-2012 94.1 4585.5 -0.5491 -1.0235 -1.6823 -0.0200 0.2217 0.3359 Industrials VEOLIA ENVIRONNEMENT SA 

Renault SA 25-07-1997 74.0 6660.7 0.8831 0.6479 -0.0855 -0.0222 1.1970 0.5146 Industrials CHRISTIAN DIOR 

Renault SA 31-07-1997 701.9 6302.4 1.0777 0.6393 -0.1923 -0.0105 1.0052 0.3911 Industrials CHRISTIAN DIOR 

Renault SA 31-10-2001 1518.3 8117.2 0.6729 0.6570 0.7704 0.0223 1.1912 -0.5237 Industrials ASSURANCES GENERALES DE FRANCE (AGF) SA 

Renault SA 24-02-2003 139.8 11055.6 0.0181 0.1902 0.2181 -0.0100 1.1442 -0.1680 Industrials COMPAGNIE DE SAINT GOBAIN SA 

Renault SA 28-07-2003 1310.6 14018.9 0.2425 -0.0766 -0.2965 0.0153 0.9655 0.1692 Industrials BAYER AG 

Rexel SA 29-02-2012 470.4 4447.3 -0.1824 -0.2099 -0.7857 -0.0526 0.9184 -0.0933 Industrials KLEPIERRE SA 

Rhein Biotech NV 17-01-2001 24.9 497.4 -0.3036 -0.6896 -0.7767 0.0212 0.2204 1.2283 Industrials VAN LANSCHOT NV 

Rheinmetall AG 24-11-2004 488.2 675.0 0.0398 -0.3110 -0.1820 -0.1386 0.9710 0.2322 Industrials SEDLMAYR GRUND UND IMMOB AA 

Rheinmetall AG 02-03-2005 106.3 780.3 0.3062 0.3450 0.1310 -0.0007 1.0718 0.4647 Industrials KONINKLIJKE WESSANEN NV 

Rhone-Poulenc SA 09-10-1997 1038.9 12854.7 0.0480 -0.4387 -0.3456 0.0107 0.4834 0.5881 Industrials LVMH MOET HENNESSY LOUIS VUITTON SE 

Rodamco Continental Europe NV 06-06-2001 64.0 3167.7 -0.1849 0.1570 -0.2593 -0.0077 1.0859 0.1039 Financials ESSILOR INTERNATIONAL SA 

Rodamco Continental Europe NV 15-01-2002 243.5 3181.9 -0.0323 -0.0195 0.0156 0.0197 1.3844 0.0067 Financials ESSILOR INTERNATIONAL SA 

Rodamco Europe NV 04-05-2005 98.4 5324.6 -0.0130 0.1955 0.0628 -0.0005 1.0054 0.2573 Financials ESSILOR INTERNATIONAL SA 

Rodamco North America NV 20-01-2005 261.0 5163.2 0.3767 0.8339 0.2951 -0.0096 1.0079 0.2916 Financials ARCELORMITTAL SA 

Rodriguez Group SA 12-12-2001 54.3 750.0 -0.0924 -0.0535 -0.0457 0.0371 0.0419 -0.0421 Industrials CERESTAR SA 

Rodriguez Group SA 11-04-2005 52.5 528.1 0.4608 0.2916 -0.1483 -0.0928 0.2080 -0.0366 Industrials EURO DISNEY S.C.A. 

Royal Imtech NV 26-08-2008 59.6 1366.4 0.8155 1.1070 0.8351 0.0159 0.2945 -0.3424 Industrials PROLOGIS EUROPEAN PROPERTIES FUND 

RTV Family Entertainment AG 09-04-2000 52.9 2081.9 -0.1434 -0.0123 -0.0159 -0.1559 0.0506 1.1590 Industrials HIGHLIGHT COMMUNICATIONS AG 

RWE AG 04-01-2008 195.6 51016.3 0.1879 -0.0586 -0.5262 0.0664 0.2799 0.1941 Utility BASF SE 

RWE AG 11-07-2011 2004.6 19028.4 -0.2050 -0.5513 -0.4310 -0.0443 0.6960 -0.3337 Utility CHRISTIAN DIOR 

RWE Gas AG 15-03-2005 93.6 23213.0 0.1333 0.2609 0.4278 0.0182 0.5098 0.2570 Utility KBC GROUP NV 

Safran SA 12-10-2010 312.7 8424.0 0.2128 0.3781 0.8935 -0.0181 0.5301 0.4558 Industrials COMPAGNIE GENERALE DES ETABLISSEMENTS 

Safran SA 28-07-2011 189.0 12510.9 0.7784 1.4548 1.5793 0.0287 0.4069 0.3529 Industrials AREVA SA 

Saft SAS 03-04-2007 160.5 447.1 0.1220 -0.0843 -0.2261 -0.0261 0.2714 0.0200 Industrials BOIRON SA 

Sanofi-Aventis SA 07-09-2004 2153.6 77244.0 -0.1315 -0.0524 -0.3720 -0.0372 0.4411 0.0729 Industrials ROYAL DUTCH SHELL PLC 

Sanofi-Aventis SA 28-01-2005 2693.6 80591.1 0.1305 0.0079 -0.1644 -0.0071 0.5727 0.0989 Industrials ROYAL DUTCH SHELL PLC 

Sanofi-Synthelabo SA 20-09-2000 1001.9 40216.9 0.1463 -0.0704 -0.1835 -0.0106 0.0968 0.3427 Industrials ELF AQUITAINE SA 



 

Sanofi-Synthelabo SA 19-04-2001 1021.5 45203.1 -0.0096 0.0102 0.0285 -0.0408 0.1142 0.3734 Industrials L'OREAL 

SAP AG 20-05-1996 300.5 6340.7 0.1412 1.8846 0.7466 -0.0292 0.1811 0.1881 IT AKZO NOBEL N.V. 

SAP AG 14-12-2004 100.4 42644.1 -0.1506 -0.3961 -0.4215 -0.0030 0.1089 0.0650 IT BNP PARIBAS SA 

SAP AG 31-05-2005 133.9 42376.1 -0.1734 -0.6095 -0.1321 -0.0029 0.1370 0.0243 IT BNP PARIBAS SA 

SAP AG 02-03-2006 251.1 54068.3 -0.3166 -0.0026 0.3383 0.0220 0.1112 0.3410 IT AXA SA 

SAP AG 28-11-2006 210.3 49380.7 -0.0108 0.4070 0.3524 -0.0139 0.1190 0.0496 IT DEUTSCHE BANK AKTIENGESELLSCHAFT 

Schneider Electric SA 21-10-2010 251.8 27927.3 0.1224 0.1951 0.2304 0.0093 0.5292 0.3354 Industrials ING GROEP N.V. 

Schneider Rundfunkwerke AG 10-12-1999 49.9 243.8 0.3602 -1.0953 -1.0925 0.1185 0.1676 0.7680 Industrials DEUTSCHE HYPOTHEKENBANK AG 

Schwarz Pharma AG 19-11-2002 57.8 1411.0 -0.8294 -0.3387 -0.5013 0.1086 0.4016 0.8205 Industrials BHW HOLDING AG 

Schwarz Pharma AG 18-08-2005 82.0 1919.3 -0.5033 -1.8719 -0.4388 -0.0126 0.2724 0.4571 Industrials SALZGITTER AG 

Schweizer Electronic AG 03-12-2010 4.2 87.1 -0.2418 0.7150 0.9245 -0.0483 0.4387 1.7396 Industrials WILEX AG 

SCOR 13-03-1996 15.7 778.4 0.7617 1.4550 1.1815 -0.0216 1.1292 0.4437 Financials EIFFAGE 

SCOR SE 22-01-2007 385.1 2479.4 -0.0540 0.4039 0.3849 -0.0773 1.3553 0.2047 Financials NEXANS SA 

SCOR SE 06-07-2011 80.2 3557.5 0.4468 0.6225 0.6866 -0.0389 1.1915 0.2403 Financials SEB SA 

Seche Environnement SA 05-10-2004 45.5 432.9 -0.0521 -0.6958 -2.0213 -0.0533 0.4635 0.9508 Industrials CAMAIEU 

Sensata Tech Hldg NV 02-02-2011 552.1 4074.2 0.3410 0.2081 -0.0909 0.0070 0.1499 0.5658 Industrials LAGARDERE S.C.A. 

Sensata Tech Hldg NV 11-12-2012 230.4 4160.9 -0.4941 0.3434 -0.3757 -0.0415 0.1685 -0.0330 Industrials RANDSTAD HOLDING NV 

SGS-Thomson Microelectronics 26-09-1995 727.4 4764.1 -0.5880 0.0676 -2.0049 -0.0399 0.4079 0.7131 IT SANOFI S.A. 

Sidel SA 16-04-1999 38.1 2391.8 -0.5025 -1.0101 -1.2714 0.0413 0.1311 0.0167 Industrials CREDIT INDUSTRIEL ET COMMERCIAL SA 

Simac Techniek NV 15-07-1997 19.1 145.4 -0.1368 -0.8470 -0.8281 -0.0035 0.1829 1.1168 IT BEERS N.V. 

Simac Techniek NV 21-11-1998 20.9 220.4 -0.8221 -0.5182 -0.0022 -0.0549 0.1906 0.1199 IT XEIKON NV 

Sixt AG 10-05-2006 75.0 782.4 -0.2414 -0.3878 -0.2409 -0.0010 0.5058 1.1965 Industrials EUROFINS SCIENTIFIC SE (FRENCH BRANCH) 

Sky Deutschland AG 03-02-2012 156.7 1744.8 1.1598 2.1274 1.7735 0.2069 0.0346 -0.1695 Industrials BOURBON SA 

Smartrac NV 06-03-2008 57.5 499.8 -0.3150 -0.6326 -0.9558 0.0016 0.1952 0.3204 IT TKH GROUP N.V. 

SNS Reaal NV 24-09-2009 134.3 1351.8 -0.8466 -0.7241 -1.1314 0.0192 3.3373 -0.5977 Financials KONINKLIJKE BOSKALIS WESTMINSTER NV 

Societe Fonciere Lyonnaise SA 24-06-2003 78.3 1078.5 -0.3595 -0.9294 -1.7086 0.0316 1.0805 0.0877 Financials EULER HERMES GROUP SA 

Societe Fonciere Lyonnaise SA 17-03-2005 131.7 1777.6 0.1865 0.7231 0.6862 -0.0808 0.7292 0.2496 Financials ETABLISSEMENTS MAUREL ET PROM SA 

Sogepag Parcs et Garages 03-03-1998 67.0 55.8 0.4321 0.4868 0.2020 0.0026 0.3007 0.2377 Financials JACQUES BOGART SA 

Soitec SA 23-03-2006 261.8 1729.1 -0.5613 -0.8264 -0.5110 -0.0448 0.2301 1.2296 IT BOURBON SA 



 

SolarWorld AG 07-02-2006 262.7 2714.0 -0.1431 0.0137 -0.2800 -0.0559 0.2157 1.7920 Utility BERLIN-HANNOVERSCHE HYPOTHEKENBANK AG 

SR Teleperformance Group 05-01-2006 53.3 958.7 0.2401 -0.1736 0.1270 -0.0098 0.4578 0.3403 Industrials SOCIETE D'EDITION DE CANAL PLUS SA 

STADA Arzneimittel AG 22-09-2003 266.9 931.6 0.1021 0.3490 0.7659 -0.0520 0.6099 0.2470 Industrials FREENET AG 

Stedim Biosystems SA 20-07-1996 5.0 51.1 0.7797 -0.4032 -1.1388 0.0005 1.0000 0.4898 Industrials SADE-SOCIETE ALSACIENNE DE DEVELOPPEMENT 

Stentys SA 25-01-2012 8.4 119.0 -0.2240 -0.3678 -0.1285 -0.1326 0.3801 0.3880 Industrials BIGBEN INTERACTIVE 

Stern Groep NV 21-06-2000 32.6 23.3 -0.0954 0.2690 0.6103 0.0028 1.1317 0.0774 Industrials NV BEVER HOLDING 

Stern Groep NV 10-12-2002 11.6 53.2 0.1040 -0.5150 -1.1844 -0.0116 0.8665 -0.0200 Industrials ERIKS N.V. 

Stern Groep NV 05-07-2004 10.8 107.7 -0.6410 0.3586 0.2639 0.0049 0.5354 0.1275 Industrials VERENIGDE NEDERLANDSE COMPAGNIE NV 

Strafor-Facom SA 08-04-1998 25.3 753.6 0.3032 0.2386 0.6895 0.0384 0.5774 0.2639 Industrials CREDIT FONCIER DE FRANCE 

Suedzucker AG 10-03-2005 130.0 2801.9 0.0840 -0.8778 -0.3481 -0.0144 0.7846 0.0626 Industrials CORIO NV 

Suedzucker AG 20-11-2012 452.2 5583.3 -0.6863 -0.9261 -1.6770 -0.0230 0.4521 0.4357 Industrials INFINEON TECHNOLOGIES AG 

Suez Environnement SA 25-03-2010 164.5 8403.2 -0.2678 -0.8017 -1.2936 -0.0526 0.5698 0.4674 Utility ADIDAS AG 

Suez Lyonnaise des Eaux SA 01-07-1998 672.3 19398.8 0.3215 0.3697 0.3168 -0.0168 0.4438 0.5061 Utility DRESDNER BANK AKTIENGESELLSCHAFT 

Suez SA 14-01-2008 1215.0 59967.1 0.5166 0.1407 0.1575 -0.0527 0.9169 0.1562 Utility BNP PARIBAS SA 

SUSS MicroTec AG 31-05-2001 76.3 487.3 -0.1505 -0.6806 -0.7585 -0.0498 0.1751 -0.0637 Industrials BEATE UHSE AG 

SUSS MicroTec AG 16-01-2002 34.5 424.0 -0.5259 -0.9492 -1.1313 -0.0976 0.2386 -0.1073 Industrials TAKKT AG 

SUSS MicroTec AG 11-05-2010 6.8 69.8 1.0497 0.3561 -0.5508 0.0090 1.5081 0.7960 Industrials BORUSSIA DORTMUND GMBH & CO. KGAA 

Syzygy Deutschland GmbH 07-09-2005 11.2 56.4 0.1601 -0.0539 -0.0044 -0.0217 0.8415 0.1296 IT MENSCH UND MASCHINE SOFTWARE SE 

TAG Immobilien AG 24-01-2003 4.2 41.3 0.6262 0.8802 1.0171 -0.0516 2.0288 -1.2408 Financials UMWELTKONTOR RENEWABLE ENERGY AG 

Techem AG 15-02-2006 225.2 908.9 0.1621 0.1139 0.1966 -0.0153 0.2472 0.0377 Industrials DVB BANK SE 

Technip Offshore International 23-11-2004 80.6 2987.7 0.3576 -0.3161 0.1854 0.0450 0.6239 0.3830 Utility KLEPIERRE SA 

Technotrans AG 26-04-2001 9.9 273.9 -0.8220 -1.4577 -1.4826 -0.0121 0.2040 0.5208 Industrials HOLSTEN-BRAUEREI AG 

Tele Atlas NV 22-01-2007 23.9 1428.0 0.5762 0.5918 0.5918 -0.0368 0.3539 -0.3924 Industrials JETIX EUROPE NV 

Tele Atlas NV 19-02-2007 25.2 1490.7 0.6154 0.5627 0.5627 0.0224 0.3511 -0.3688 Industrials JETIX EUROPE NV 

Tele Atlas NV 06-06-2007 26.8 1515.8 1.1757 0.9397 1.6179 -0.0203 0.3422 -0.0377 Industrials MEDIQ NV 

Telenet NV 19-09-2007 120.5 2475.9 -0.0942 0.1109 0.4060 0.0054 0.0695 0.2107 Industrials SOFINA SOCIETE ANONYME 

Teleperformance SA 09-02-2011 52.9 1564.9 -0.2809 -0.3510 -0.9805 -0.0254 0.8036 0.1658 Industrials COMPAGNIE DU CAMBODGE 

Teleplan International NV 05-12-2001 39.5 433.5 -0.5161 -0.7725 -1.2701 -0.0263 0.3302 -0.6363 IT HEIJMANS NV 

Teleplan International NV 27-03-2002 16.2 308.0 -0.5389 -0.6841 -0.9341 -0.0524 0.4467 -0.7982 IT KAS BANK NV 



 

Telinfo SA 03-07-1997 77.1 282.1 1.8166 1.2515 1.5891 -0.0187 0.3328 0.8869 IT SMARTPHOTO GROUP NV 

Tessenderlo Chemie NV 24-11-2004 135.4 828.6 -0.9451 -1.1064 -1.3613 0.0126 0.9055 0.1736 Utility ACKERMANS & VAN HAAREN 

Thales SA 20-10-2001 267.2 7249.4 0.3736 0.2108 0.4861 -0.0068 0.2941 -0.1058 Industrials CAP GEMINI SA 

Thales SA 24-09-2002 314.3 5535.2 -0.7452 -1.0197 -1.7161 -0.1019 0.3695 -0.1939 Industrials ASSURANCES GENERALES DE FRANCE (AGF) SA 

Thomson Multimedia SA 15-09-2000 2269.7 15842.7 -0.5680 -0.6427 -1.0632 -0.0353 0.1656 1.6965 Industrials CREDIT LYONNAIS SA 

Thomson Multimedia SA 31-07-2001 152.6 9729.7 0.1256 -0.0622 0.0191 -0.0330 0.3416 -0.6739 Industrials SODEXO 

Thomson Multimedia SA 05-12-2001 130.0 9226.0 -0.2104 -0.4721 -0.4333 0.0344 0.3909 -0.3714 Industrials THYSSENKRUPP AG 

Thomson Multimedia SA 12-02-2002 1076.0 8258.3 -0.2158 -0.5338 -0.6797 -0.0891 0.4471 -0.4732 Industrials ARCELOR SA 

Thomson Multimedia SA 05-06-2002 283.1 7290.3 -0.3624 -0.3144 -0.0298 -0.0703 0.4679 -0.5637 Industrials TELEVISION FRANCAISE 1 SA 

Thomson Multimedia SA 25-07-2002 179.2 6322.2 -0.5929 -0.8363 -1.2625 -0.0672 0.5788 -0.4334 Industrials CHRISTIAN DIOR 

Thomson Multimedia SA 21-08-2002 218.7 6675.8 -0.6002 -0.7845 -1.2234 -0.1251 0.5678 -0.3151 Industrials CHRISTIAN DIOR 

Thomson SA 04-11-2003 948.2 5121.2 -0.3283 -0.8185 -1.4808 -0.0324 0.7206 -0.0265 Industrials CNP ASSURANCES 

ThyssenKrupp AG 06-07-2011 1636.9 17474.6 -0.5405 -0.9447 -0.8745 -0.0697 0.4972 0.4818 Industrials KONINKLIJKE PHILIPS NV 

TNT NV 11-07-2005 916.1 9595.6 0.0914 -0.2165 -0.0015 -0.0010 0.3393 0.1554 Industrials AKZO NOBEL N.V. 

TNT NV 21-11-2006 896.3 14692.1 -0.3122 -0.0476 -0.2266 0.0008 0.1369 0.3647 Industrials HEINEKEN NV 

TOM TAILOR Holding AG 04-07-2012 20.5 207.4 0.2888 -0.1318 0.0737 -0.0190 1.0134 -0.2186 Industrials KHD HUMBOLDT WEDAG INTERNATIONAL 

TomTom International BV 26-04-2006 69.7 3881.0 -1.2258 -0.4431 -0.3666 0.0899 0.1577 0.7314 IT AIR FRANCE KLM SA 

TomTom International BV 31-10-2006 453.4 3666.1 0.5399 -0.5782 -0.7048 -0.0350 0.1456 0.0298 IT CORIO NV 

T-Online International AG 02-12-2002 732.2 7918.4 0.5400 0.0688 -1.0828 -0.0145 0.6545 -0.6603 IT ASSURANCES GENERALES DE FRANCE (AGF) SA 

Total Fina Elf SA 28-02-2003 209.7 84249.5 0.1681 0.2296 0.3803 -0.0056 0.3545 -0.2931 Utility ROYAL DUTCH SHELL PLC 

Total Fina SA 21-06-1999 481.2 44252.0 0.0589 0.1469 0.1818 -0.0209 0.6180 0.1424 Utility L'OREAL 

Total Fina SA 05-10-1999 258.6 39832.5 0.0980 0.1108 -0.0035 -0.0551 0.6711 0.1205 Utility L'OREAL 

Total SA 28-02-1996 469.0 11843.2 -0.2290 0.2281 0.5238 -0.0377 0.7403 0.1978 Utility BASF SE 

Total SA 20-06-1996 385.6 13452.6 0.1189 0.1075 0.1995 -0.0006 0.6764 0.1988 Utility BASF SE 

Total SA 29-05-1997 122.6 19835.8 -0.0298 -0.1801 -0.1056 0.0172 0.4902 0.4012 Utility L'OREAL 

Total SA 26-06-2003 491.7 92839.4 0.1739 0.1704 0.2851 -0.0233 0.3213 -0.0871 Utility ROYAL DUTCH SHELL PLC 

Total SA 28-09-2004 2568.9 110935.1 0.0452 0.0329 -0.0376 -0.0176 0.2879 0.2417 Utility ROYAL DUTCH SHELL PLC 

Trader Classified Media NV 12-03-2004 112.9 472.1 0.5443 0.6286 1.8102 -0.0419 0.6370 0.4166 Industrials BAAN CO NV 

Transgene SA 11-07-2005 35.0 88.6 -0.1075 0.5774 -0.5685 0.0186 0.3189 0.0205 Industrials ENTREPRISE GENERALE LEON GROSSE SA 



 

TUI AG 01-12-2004 406.0 2946.5 -0.0761 -0.9885 -0.4160 -0.0440 0.9064 0.0798 Industrials KLEPIERRE SA 

TUI AG 23-03-2005 114.9 3737.0 -0.5242 -1.3607 -0.3699 0.0279 1.0513 0.2498 Industrials AIR FRANCE KLM SA 

TUI AG 21-02-2012 77.6 1576.7 0.1846 0.7775 0.7360 -0.0711 1.1192 -0.4591 Industrials ASM INTERNATIONAL NV 

Ubiqus SA 15-02-2001 11.5 130.8 -0.4486 -0.1076 -0.2775 0.0403 0.1950 -0.8389 Industrials SOCIETE POUR I'INFORMATIQUE INDUSTRIELLE 

UCB SA 30-03-2012 223.8 5931.9 -0.5029 -1.2368 -1.7224 -0.0055 0.6914 0.1456 Industrials KBC GROUP NV 

Union du Credit-Bail 22-01-2000 133.7 2078.2 0.3686 0.3499 0.5698 -0.0460 0.6526 0.2324 Financials IMERYS SA 

Union du Credit-Bail 12-09-2000 57.9 2567.1 0.6232 0.8255 1.0761 -0.0645 0.4896 0.2447 Financials RHODIA 

United Internet AG 15-03-2010 57.3 2678.4 0.1147 0.7777 1.2724 -0.0431 0.1340 0.7675 IT AIXTRON SE 

United Internet AG 20-10-2010 142.8 2994.0 0.3234 0.5799 1.6884 0.0377 0.1316 0.2408 IT SALZGITTER AG 

United Internet AG 04-12-2012 190.5 3417.9 0.7452 1.5658 2.5167 -0.0616 0.0501 0.1108 IT BILFINGER SE 

United Pan-Europe Commun NV 03-04-2000 114.3 21039.7 -0.8817 -0.8371 -0.4529 -0.0138 0.0049 1.7108 Industrials AGEAS SA 

United Services Group NV 24-04-2002 44.0 468.4 -0.7435 -0.8603 -0.9688 0.0178 0.4089 0.0836 Industrials VASTNED RETAIL NV 

Univar NV 03-04-2006 252.5 1276.5 -0.0860 0.0938 0.0547 -0.0924 0.4696 0.5282 Utility JETIX EUROPE NV 

USG People NV 30-07-2005 227.4 531.0 0.6648 0.4748 -0.4042 -0.0062 0.8855 0.6535 Industrials NIEUWE STEEN INVESTMENTS NV 

USG People NV 20-03-2007 237.3 1932.0 -0.3525 -0.1237 -0.4070 -0.0372 0.3519 0.1187 Industrials CORBION NV 

Valeo SA 24-04-2002 394.3 3978.4 -0.4284 -0.5854 -0.9281 -0.0647 0.4825 -0.0119 Industrials CREDIT INDUSTRIEL ET COMMERCIAL SA 

Valeo SA 18-10-2002 87.3 2592.5 0.1400 0.0009 -0.2072 0.0659 0.9253 -0.1868 Industrials USINOR 

Vallourec SA 01-02-2006 486.6 6535.1 0.2614 -0.1526 -0.4092 0.0117 0.3589 1.4810 Industrials THALES SA 

Vallourec SA 07-08-2006 515.3 8719.8 -0.3476 0.1930 0.0396 -0.0789 0.2371 0.9995 Industrials PEUGEOT S.A. 

Van der Moolen Holding NV 14-07-1998 286.9 1251.4 -0.5838 -1.0207 -0.6864 -0.0896 0.0603 1.5170 Financials NPM CAPITAL 

VastNed Offices/Industrial NV 31-01-2007 50.1 583.4 0.1366 -0.0794 -0.1159 -0.0419 0.8490 0.3014 Financials MACINTOSH RETAIL GROUP 

Veolia Environnement SA 09-12-2004 1009.0 10264.5 0.2764 -0.4244 -0.6367 0.0293 0.3312 0.2479 Utility ARCELOR SA 

Veolia Environnement SA 25-10-2005 628.4 13911.0 -0.3252 -2.0255 -6.6635 -0.0196 0.2720 0.4125 Utility VOLKSWAGEN AG 

Veolia Environnement SA 06-07-2006 862.9 16319.0 0.1039 -0.4463 -0.5031 -0.0008 0.2646 0.2801 Utility AIR LIQUIDE 

Vinci SA 20-10-2000 163.0 4434.7 0.1876 -0.0392 -0.0401 -0.0039 0.3587 0.3438 Industrials CNP ASSURANCES 

Vinci SA 23-04-2001 441.3 5145.3 0.4341 0.3308 0.5845 0.0234 0.3928 0.4894 Industrials LEGRAND SA 

Vinci SA 28-06-2002 339.9 5873.6 0.1261 0.3067 1.1343 0.0206 0.4139 -0.0544 Industrials HERMES INTERNATIONAL SCA 

Vinci SA 27-02-2003 99.7 4662.5 0.1949 0.4777 1.2040 -0.0101 0.5659 -0.2211 Industrials SOLVAY SOCIETE ANONYME 

Vivacon AG 17-03-2005 23.5 193.0 1.4499 0.1389 -0.2394 -0.0335 0.6624 0.9049 Financials W.E.T. AUTOMOTIVE SYSTEMS AG 



 

Vivacon AG 25-10-2005 62.6 433.4 -0.6830 -0.9466 -0.7343 -0.0560 0.2883 1.7426 Financials RUBIS SCA 

Vivendi Environnement 04-12-2001 1223.8 13313.9 -0.3506 -0.5207 -0.5163 -0.0670 0.3762 -0.1734 Utility AIR LIQUIDE 

Vivendi Environnement 23-05-2002 1557.5 12361.9 -0.2328 -0.4033 -0.2341 -0.0418 0.4894 -0.3202 Utility SCHNEIDER ELECTRIC SE 

Vivendi SA 01-06-1998 166.3 24688.2 0.0420 0.1020 -0.5325 -0.0102 0.3202 0.5642 Industrials L'OREAL 

Vivendi SA 01-07-1998 412.7 31417.0 0.2411 0.1383 -0.1749 -0.0060 0.2567 0.5561 Industrials BAYER AG 

Vivendi SA 08-03-1999 120.1 37778.1 0.8465 -0.0407 -0.4835 -0.0218 0.2946 0.4378 Industrials UNILEVER N.V. 

Vivendi SA 05-02-2000 485.3 68837.3 -0.2361 -0.2708 -0.3159 0.0144 0.9143 0.3681 Industrials DAIMLER AG 

Vivendi SA 12-03-2008 924.6 28338.2 0.1567 -0.2514 -0.1927 -0.0447 0.7663 -0.0508 Industrials UNILEVER N.V. 

Vivendi Universal SA 07-01-2002 3259.3 64515.5 -0.3546 -0.6897 -0.5868 -0.0635 0.2076 -0.1582 Industrials SIEMENS AG 

Vivendi Universal SA 24-11-2004 718.7 24213.5 -0.1120 -0.0520 0.0655 -0.0038 0.5642 0.0725 Industrials KONINKLIJKE PHILIPS NV 

VNU NV 09-02-2000 264.1 13221.5 0.1023 0.1231 0.1940 0.0402 0.2947 0.5586 Industrials ASML HOLDING NV 

VNU NV 06-09-2000 605.0 14015.4 -0.5041 -0.3656 -0.4064 0.0006 0.2689 0.5068 Industrials DEXIA SA 

VNU NV 01-05-2002 264.1 7961.1 0.0747 -0.1921 -0.3940 -0.0730 0.5496 -0.3389 Industrials ARCELOR SA 

Volkswagen AG 09-11-2009 1498.2 32712.6 0.1867 0.4580 0.7209 -0.0557 1.1147 -1.2764 Industrials DEUTSCHE BANK AKTIENGESELLSCHAFT 

Wacker Chemie AG 26-02-2008 51.9 7726.9 -0.0792 0.0523 0.1735 -0.0514 0.2745 0.1886 Utility LAGARDERE S.C.A. 

Wanadoo SA 27-11-2001 280.5 8145.3 0.4975 0.5943 1.0442 -0.1345 0.1919 -0.8098 IT CAP GEMINI SA 

Wanadoo SA 29-10-2002 182.1 5308.2 0.6849 1.1177 1.4097 0.1023 0.3642 -0.3225 IT HERMES INTERNATIONAL SCA 

Wanadoo SA 18-03-2003 198.1 7207.2 -0.2324 0.0737 0.0939 0.0403 0.2875 -0.3065 IT ALCATEL-LUCENT SA 

Wanadoo SA 24-11-2003 310.3 9764.1 0.3207 0.3875 0.4942 -0.0115 0.2066 0.3504 IT KERING 

WashTec AG 14-02-2006 79.8 212.0 -0.2779 -0.1958 -0.1738 -0.0975 0.2656 1.4352 Industrials CEWE STIFTUNG AND CO KGAA 

WDP 02-09-2003 27.5 220.8 0.2016 0.4687 0.5026 -0.0039 0.9793 0.2550 Financials RECTICEL SA 

WDP 19-05-2011 8.0 500.9 0.1264 0.4244 0.4960 -0.0031 0.8069 0.2679 Financials VAN DE VELDE SA 

WDP 01-12-2011 16.3 479.7 0.3072 0.6999 1.0707 0.0202 0.8527 0.0871 Financials SIPEF NA 

Wirecard AG 07-03-2012 141.1 1437.5 0.3153 0.5697 0.8077 -0.0480 0.3599 0.1663 Industrials AALBERTS INDUSTRIES NV 

Wolters Kluwer NV 01-03-2007 30.2 6946.7 -0.1680 0.0058 -0.2435 0.0006 0.1618 0.1891 Industrials HEINEKEN HOLDING 

YOC AG 15-12-2010 4.5 59.0 -0.4446 -1.0209 -1.4843 0.0056 0.2900 0.9844 Industrials BBI BURGERLICHES BRAUHAUS IMMOBILIEN AG 

Aalberts Industries NV 15-06-1997 25.4 364.1 -0.2234 -0.0327 0.1497 -0.0289 0.1893 0.5581 Industrials AMSTELLAND CP 

Aareal Bank AG 26-07-2005 130.9 1129.1 -0.2015 -0.6050 -0.3788 0.0013 0.8870 0.0368 Financials AALBERTS INDUSTRIES NV 



 

Appendix 2 – Durbin-Watson test 

 

 

 

 

Appendix 3 – Correlation Matrix of Independent Variable 

 

 

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8

2.091 2.075 1.006 1.007 1.916 1.930 1.957 1.957

12-month 24-month 36-month 12-month 24-month 36-month

1.817 1.912 1.997 1.943 1.980 1.975

12-month 24-month 36-month 12-month 24-month 36-month

2.021 1.793 1.913 2.010 1.856 1.955

Equally-Weighted Value-Weighted

CAR (Full Sample)

Equally-Weighted Value-Weighted

BHAR  (Full Sample)

Equally-Weighted Value-Weighted

Value-Weighted

BHAR (positive announcement effect)

Equally-Weighted

BHAR (negative announcement effect)

CAR RelSize

Market 

Cap B2M MOM

Freq 

Issuer UTILITY FIN IT

CAR 1 -0.07 0.03 0.06 0.03 0.02 -0.07 -0.02 0.05

RelSize -0.07 1 -0.38 0.37 -0.11 -0.10 -0.05 0.10 -0.04

MarketCap 0.03 -0.38 1 -0.13 -0.09 0.36 0.09 0.07 -0.03

B2M 0.06 0.37 -0.13 1 -0.22 -0.01 -0.02 0.33 -0.21

MOM 0.03 -0.11 -0.09 -0.22 1 -0.16 0.03 -0.03 -0.01

FreqIssuer 0.02 -0.10 0.36 -0.01 -0.16 1 0.02 0.06 0.07

UTILITY -0.07 -0.05 0.09 -0.02 0.03 0.02 1 -0.19 -0.17

FIN -0.02 0.10 0.07 0.33 -0.03 0.06 -0.19 1 -0.26

IT 0.05 -0.04 -0.03 -0.21 -0.01 0.07 -0.17 -0.26 1


